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(54) DEVICE AND METHOD FOR PROJECTION ALIGNMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the throughput 
of a projection aligner and to reduce the size and weight 
of a substrate stage. 

SOLUTION: The operations of two stages WS1 and 
WS2 are controlled, so that the positional relation 
between the alignment mark of a substrate W2 and a 
reference plate FM2 on the stage WS2 may be detected 
accurately by using the detected results of an alignment 
system 24b and measured values on a length measuring 
axis BI5Y, while the substrate W1 is exposed through a 
projection optical system PL by controlling the position of 
the stage WS1 by using measured values on length 
measuring axes BI1X and BI3Y. When the operations of 
both stages WS1 and WS2 are terminated, in addition, 

the interferometer on the axis BI3Y is reset in a state where the position of the stage WS2 can 
be measured by using the measured values on the axis BI3Y and, at the same time, the 
operations of the stage WS2 are controlled so that the reference plate FM2 can be positioned 
to a position, where the positional relation between the interferometer and a prescribed 
reference point (projecting center of the image of a mask pattern) in the projection area of the 
projection optical system can be detected. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the projection aligner which carries out projection exposure of the image of the pattern 
formed in the mask on an induction substrate through projection optics. Said projection optics is 
established independently, an induction substrate ~ holding — the inside of a two-dimensional flat 
surface ~ the movable 1 st substrate stage and; induction substrate - holding - the inside of the same flat 
surface as said 1st substrate stage - said 1st substrate stage - the independently movable 2nd substrate 
stage and; — The alignment system for detecting the mark on the induction substrate held on said 
substrate stage or on said substrate stage; the location of said 1st shaft orientations of said 1st substrate 
stage from the one side of the 1st shaft orientations passing through the projection core of said projection 
optics, and the detection core of said alignment system The always measured 1 st length measurement 
shaft and the 2nd length measurement shaft which always measures the location of said 1st shaft 
orientations of said 2nd substrate stage from the other side of said 1st shaft orientations, The 3rd length 
measurement shaft which intersects said 1st shaft and perpendicular focusing on projection of said 
projection optics, It has the 4th length measurement shaft which intersects said 1st shaft and 
perpendicular focusing on detection of said alignment system. With these length measurement shafts 
The two-dimensional location of said 1 st and 2nd substrate stage Interferometer systems measured, 
respectively; while the induction substrate which the location of one stage of said 1st substrate stage and 
the 2nd substrate stages was managed using the measurement value of said 3rd length measurement 
shaft of said interferometer systems, and was held on one [ this ] stage is exposed The physical 
relationship of the alignment mark on the induction substrate held on the stage of another side of said 1 st 
substrate stage and the 2nd substrate stages and the reference point on the stage of said another side the 
detection result of said alignment system, and the measurement value of the 4th length measurement 
shaft of said interferometer systems After controlling actuation of said two substrate stages to be used 
and detected, while using the measurement value of said 3rd length measurement shaft and resetting the 
interferometer of said 3rd length measurement shaft in the condition in which location measurement of 
the stage of said another side is possible The control means which controls actuation of the stage of said 
another side so that the origin/datum on the stage of said another side is positioned in the location which 
can detect physical relationship with the predetermined origin/datum in the projection field of said 
projection optics, and the projection aligner which has;. 

[Claim 2] It has another alignment system which has a detection core on said 1st shaft in the opposite 
side of said alignment system about said projection optics. Said interferometer systems It has the 5th 
length measurement shaft which intersects said 1 st shaft and perpendicular focusing on detection of said 
another alignment system. Said control means While the induction substrate which the location of one 
[ said ] stage was managed using the measurement value of said 3rd length measurement shaft of said 
interferometer systems, and was held on one [ this ] stage is exposed After controlling actuation of said 
two substrate stages so that the physical relationship of the alignment mark on the induction substrate 
held on the stage of said another side and the reference point on the stage of said another side is detected 
using the detection result of said alignment system, and the measurement value of the 4th length 
measurement shaft of said interferometer systems While resetting the interferometer of said 5th length 
measurement shaft in the condition in which location measurement of one [ said ] stage is possible using 
the measurement value of said 5th length measurement shaft The projection aligner according to claim 1 
characterized by controlling actuation of one [ said ] stage so that the origin/datum on one [ said ] 
substrate stage is positioned in the detection field of said another alignment system. 
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[Claim 3] It is the projection aligner according to claim 2 which has further the carrier system which 
delivers an induction substrate between said 1st substrate stage and said 2nd substrate stage, and said 
control means is in the condition which positioned the origin/datum on one [ said ] substrate stage in the 
detection field of said another alignment system, and is characterized by delivering a substrate between 
one [ said ] stage and said carrier system. 

[Claim 4] It is the projection aligner according to claim 1 which the reference mark as a reference point 
of said stage is formed on said 1 st substrate stage and said 2nd substrate stage, respectively, and is 
characterized by to have further a mark location detection means the predetermined reference point in 
the projection field of said projection optics is based on projection of the pattern image of said mask, and 
detect the relative-position relation between the projection core of the pattern image of said mask, and 
the reference mark on said stage through said mask and said projection optics. 

[Claim 5] It is the projection exposure approach which carries out projection exposure of the image of 
the pattern of a mask on an induction substrate through projection optics. While an induction substrate is 
held, two independently movable substrate stages are respectively prepared for the inside of the same 
flat surface and a predetermined interferometer performs one location measurement of said two stages 
Projection exposure of the pattern image of said mask is carried out on the induction substrate held on 
one [ this ] stage. While an interferometer other than said predetermined interferometer performs 
location measurement of the stage of another side of said two stages during exposure of the substrate 
held on one [ said ] stage The physical relationship of the alignment mark on the substrate held on the 
stage of this another side and the reference point on the stage of said another side is measured. While 
resetting said predetermined interferometer with said predetermined interferometer after exposure 
termination of the substrate held on one [ said ] stage in the condition in which location measurement of 
the stage of said another side is possible The origin/datum of the stage of said another side is positioned 
in the location which can detect physical relationship with the predetermined origin/datum in the 
projection field of said projection optics. The projection exposure approach characterized by performing 
alignment of the induction substrate and the pattern image of a mask which were held on the stage of 
said another side using said reset predetermined interferometer based on said measured physical 
relationship. 

[Claim 6] It is the projection aligner which carries out projection exposure of the image of the pattern 
formed in the mask on an induction substrate through projection optics. Said projection optics is 
established independently, an induction substrate — holding — the inside of a two-dimensional flat 
surface - the movable 1st substrate stage and; induction substrate ~ holding ~ the inside of the same flat 
surface as said 1st substrate stage — said 1st substrate stage — the independently movable 2nd substrate 
stage and; — The reference mark on said substrate stage And the alignment system for detecting the 
mark on the induction substrate held on said substrate stage; The 1st length measurement shaft for 
measuring the location of said 1 st shaft orientations of said 1 st substrate stage from the one side of the 
1st shaft orientations passing through the projection core of said projection optics, and the detection core 
of said alignment system, The 2nd length measurement shaft for measuring the location of said 1 st shaft 
orientations of said 2nd substrate stage from the other side of said 1st shaft orientations, It has the 3rd 
length measurement shaft which intersects perpendicularly with said 1st shaft focusing on projection of 
said projection optics, and the 4th length measurement shaft which intersects perpendicularly with said 
1st shaft focusing on detection of said alignment system. With these length measurement shafts The two- 
dimensional location of said 1 st and 2nd substrate stage Interferometer systems measured, respectively; 
while exposing the induction substrate on one [ this ] stage, managing the location of one stage of said 
1st substrate stage and said 2nd substrate stages using the 3rd length measurement shaft of said 
interferometer systems While searching for the physical relationship of the mark on the induction 
substrate held on the stage of said another side, and the reference mark on the stage of said another side 
using said alignment system, managing the location of the stage of said another side using the 4th length 
measurement shaft of said interferometer systems After exposure of the induction substrate held on one 
[ said ] stage The projection aligner characterized by having the control means which searches for the 
physical relationship of the projection location of the pattern image of said mask by said projection 
optics, and the reference mark on the stage of said another side, managing the location of the stage of 
said another side using said 3rd length measurement shaft, and;. 

[Claim 7] The projection aligner according to claim 6 which is after exposure of the induction substrate 
held on one [ said ] stage, and is characterized by resetting the measurement value of the 3rd length 
measurement shaft of said interferometer systems when searching for the physical relationship of the 
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projection location of the pattern image of said mask by said projection optics, and the reference mark 
on the stage of said another side. 

[Claim 8] the physical relationship of the mark on the induction substrate with which said control means 
was held on the stage of said another side, and the reference mark on the stage of the another side — and 
When the physical relationship of the projection location of the pattern image of said mask by said 
projection optics and the reference mark on the stage of said another side is searched for The projection 
aligner according to claim 6 characterized by exposing the induction substrate held on the stage of said 
another side while controlling the location of the stage of said another side based on the measurement 
result of the 3rd length measurement shaft of ****** 

[Claim 9] Said control means is a projection aligner according to claim 8 characterized by positioning 
the stage of said another side and exchanging an induction substrate after exposure of the induction 
substrate held on the stage of said another side so that the reference mark on the stage of said another 
side may enter in the detection field of said alignment system. 

[Claim 10] The projection aligner according to claim 9 characterized by resetting the measurement value 
of the 4th length measurement shaft of said interferometer systems when detecting the reference mark on 
the stage of said another side by said alignment system. 

[Claim 1 1] It is the projection aligner which carries out projection exposure of the image of the pattern 
formed in the mask on an induction substrate through projection optics. Hold an induction substrate and 
the movable 1st substrate stage and; induction substrate are held for the inside of a two-dimensional flat 
surface. Carrier system with which said 1 st substrate stage delivers an induction substrate for the inside 
of the same flat surface as said 1 st substrate stage between the independently movable 2nd substrate 
stage, the 1st substrate stage of; above, and said 2nd substrate stage; Said projection optics is established 
independently. The alignment system for detecting the mark on the substrate held on the reference mark 
and said substrate stage on said substrate stage; while one stage of said 1st substrate stages and said 2nd 
substrate stages performs delivery of said carrier system and induction substrate It has the control means 
which controls said two substrate stages so that the stage of another side performs exposure actuation. 
This control means The projection aligner characterized by controlling one [ said ] stage so that the 
reference mark on one [ said ] stage enters in the detection field of said alignment system, when one 
[ said ] stage delivers an induction substrate between said carrier system. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a projection aligner and the projection exposure 
approach, and about the projection aligner and the projection exposure approach of carrying out 
projection exposure of the image of the pattern formed in the mask in more detail on an induction 
substrate through projection optics, especially, two substrate stages are moved independently and it has 
the description at the point of performing exposure processing and other processings in parallel. 
[0002] 

[Description of the Prior Art] Although various aligners are conventionally used when manufacturing a 
semiconductor device or a liquid crystal display component at a photolithography process, generally in 
current, the projection aligner imprinted on substrates (an "induction substrate" is called suitably 
hereafter), such as a wafer with which the photo mask or the pattern image of a reticle (it is hereafter 
named a "reticle" genetically) was applied to sensitization material, such as a photoresist, by the front 
face through projection optics, or a glass plate, is used. The so-called contraction projection aligner (the 
so-called stepper) of the step-and-repeat method which lays an induction substrate on a freely movable 
substrate stage two-dimensional, is made to carry out stepping (stepping) of the induction substrate by 
this substrate stage as this projection aligner in recent years, and repeats the actuation which carries out 
sequential exposure of the pattern image of a reticle to each shot field on an induction substrate is in use. 

[0003] Comparatively many projection aligners (for example, scanning aligner which was indicated by 
JP,7- 176468, A etc.) of step - which added amelioration to package mold aligners, such as this stepper, 
and - scanning method have also recently come to be used. It has the equalization effectiveness by 
carrying out the relative scan of a reticle and the wafer to ** projection optics which can expect a high 
throughput by reduction of the shots per hour by large field exposure, and has a merit with the 
expectable improvement in distortion or the depth of focus while manufacture of projection optics is 
easy for it, since the projection aligner of this step - and - scanning method can expose the large field by 
smaller optical system compared with ** stepper. Furthermore, since the degree of integration of a 
semiconductor device becomes [ the large field ] indispensable still more in the future in connection with 
DRAM of 16M (megger) to 64M, and becoming high with a time like 256M and 1G (G), it is said that a 
scanning mold projection aligner will become in use instead of a stepper. 
[0004] 

[Problem(s) to be Solved by the Invention] It is requested inevitably that the throughput, i.e., a 
throughput, whether it can carry out exposure processing of the wafer of the number of sheets of which 
in fixed time amount since this kind of projection aligner is used mainly as mass-production machines, 
such as a semiconductor device, should be raised. 

[0005] About this, in the case of the projection aligner of step - and - scanning method, when exposing 
the large field, as stated previously, since the shots per hour exposed in a wafer decreases, improvement 
in a throughput is expected, but From exposure being performed during the uniform migration by 
synchronous scan with a reticle and a wafer When an acceleration/deceleration space is needed before 
and behind the uniform migration field and it exposes the shot of magnitude equivalent to a stepper's 
shot size temporarily, a throughput may fall from a stepper on the contrary. 
[0006] The flow of the processing in this kind of projection aligner has become like size Yoji. 
[0007] ** The wafer load process which loads a wafer on a wafer table using a wafer loader is 
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performed first. 

[0008] ** Next, the search alignment process that a search alignment device performs rough location 
detection of a wafer is performed. Specifically, this search alignment process is performed by detecting 
[****] the search alignment mark on a wafer on the basis of the appearance of a wafer. 
[0009] ** Next, the fine alignment process which asks for the location of each shot field on a wafer 
correctly is performed. Generally as for this fine alignment process, an EGA (en hunger strike global 
alignment) method is used. This method Choose two or more sample shots in a wafer, and sequential 
measurement of the location of the alignment mark (wafer mark) attached to the sample shot concerned 
is carried out. Based on this measurement result and the design value of a shot array, the statistics 
operation by the so-called least square method etc. is performed. It can ask for all the shot array data on 
a wafer, and can ask for the coordinate location of each shot field comparatively with high precision by 
the high throughput (reference, such as JP,6 1-44429, A). 

[0010] ** Next, the exposure process which imprints the pattern image of a reticle on a wafer through 
projection optics is performed, carrying out sequential positioning of each shot field on a wafer in an 
exposure location based on the coordinate location of each shot field for which it asked with the EGA 
method mentioned above, and the amount of base lines measured beforehand. 

[001 1] ** Next, the wafer unload process to which the wafer unload of the wafer on the wafer table by 
which exposure processing was carried out is carried out using a wafer unloader is performed. This 
wafer unload process is performed to the wafer load process and coincidence of the above-mentioned ** 
of a wafer which perform exposure processing. That is, a wafer exchange process is constituted by ** 
and **. 

[0012] thus — the conventional projection aligner - wafer exchange -> search alignment -> fine 
alignment -> exposure -> wafer exchange — like four actuation is greatly performed repeatedly using 
one wafer stage. 

[0013] Moreover, the throughput THOR of this kind of projection aligner [**/time amount] can express 
the wafer swap time mentioned above like a degree type (1) for Tl and search alignment time amount, 
when T2 and fine alignment time amount are made into T3 and the exposure time is made into T four. 
[0014] 

THOR=3600/(T1+T2+T3+T four) (1) 

actuation of the above Tl - T four — T — repeat activation is carried out one by one (sequentially) like 1 
->T2 ->T3->T-four->Tl .... For this reason, if each element to Tl - T four is accelerated, a denominator 
can become small and can raise Throughput THOR. However, since 1 actuation is only performed to one 
wafer, the effectiveness of an improvement of Tl (wafer swap time) and T2 which were mentioned 
above (search alignment time amount) is comparatively small. Moreover, in the case of T3 (fine 
alignment time amount), if the number of samplings of a shot is lessened or the measurement time 
amount of a shot simple substance is shortened in case the EGA method mentioned above is used, a 
throughput can be raised, but since alignment precision is made to deteriorate conversely, T3 cannot be 
shortened easily. 

[0015] Moreover, T four (exposure time) includes the wafer exposure time and the stage stepping time 
between shots. For example, in the case of a scanning projection aligner like step - and - scanning 
method, although only the part which shortens the wafer exposure time needs to gather the relative scan 
speed of a reticle and a wafer, a scan speed cannot be easily gathered from synchronous precision 
deteriorating. 

[0016] Moreover, as important conditions, ** resolution, ** depth of focus (DOF:Depth of Forcus), and 
** line breadth control precision are mentioned besides the above-mentioned throughput side with this 
kind of projection aligner. When exposure wavelength is set to lambda and numerical aperture of a 
projection lens is made into N.A. (Numerical Aperture), resolution R is proportional to lambda/N.A., 
and the depth of focus DOF is lambda/2 (N.A.). It is proportional. 

[0017] For this reason, for raising resolution R (the value of R is made small), it is necessary to make 
exposure wavelength lambda small or, and it is necessary to enlarge numerical-aperture N.A. Especially, 
recently, densification, such as a semiconductor device, is progressing, and since a device rule is 
becoming below 0.2micromL/S (Rhine - and - tooth space), in order to expose these patterns, KrF 
excimer laser is used as a source of the illumination light. However, as mentioned above, the degree of 
integration of a semiconductor device of going up further in the future is inevitable, and development of 
equipment equipped with the light source [ short wavelength / KrF ] is desired. Although equipment, an 
electron ray aligner, etc. which made ArF excimer laser the light source are typically mentioned as a 
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candidate of the equipment of the next generation equipped with such the short wavelength light source 
In the case of ArF excimer laser, light hardly penetrates in a place with oxygen. When it is hard to come 
out of high power, the life of laser is also short, and the technical technical problem that equipment cost 
is high has accumulated. Moreover, since there is un-arranging [ that a throughput is remarkable and it is 
low compared with an optical aligner ] in the case of an electron ray aligner, as for development of the 
next-generation machine which made short wavelength-ization the main viewpoints, not going so that it 
may consider is actual. 

[0018] Although enlarging numerical-aperture N.A. is also considered as other technique of raising 
resolution R, when N.A. is enlarged, there is a demerit that DOF of projection optics becomes small. 
This DOF can be divided roughly into UDOF(s) (the part used by the User Depth of Forcus:user side: a 
pattern level difference, resist thickness, etc.), and the own comprehensive focal difference of 
equipment. Until now, since the ratio of UDOF was large, the direction which takes large DOF is the 
main shaft of aligner development, it considers as the technique of taking this large DOF, for example, 
deformation lighting etc. is put in practical use. 

[0019] By the way, although it is necessary to form on a wafer the pattern with which last shipment 
(Rhine - and - tooth space), Isolation L (Rhine), Isolation S (tooth space) and CH (contact hole), etc. 
combined in order to manufacture a device, the exposure parameters for performing the optimal 
exposure for every pattern configurations, such as the above-mentioned last shipment and isolated 
Rhine, differ. For this reason, it is performed that resolution asks for common exposure parameters (the 
coherence factor sigma, N.A., exposure control precision, reticle drawing precision, etc.) with which it 
becomes in a predetermined allowable error, and predetermined DOF is obtained to desired value, and 
makes this the specification of an aligner conventionally using the technique of ED-TREE (CH from 
which a reticle differs removes). However, it is thought that there is the following technical flow from 
now on. 

[0020] ** By improvement in process technical (wafer top flattening), the reduction in a pattern level 
difference and resist thickness reduction may progress, and UDOF may become less than [ 1 micrometer 
base ->0.4micrometer ]. 

[0021] ** Exposure wavelength has short- wavelength-ized with g line (436nm) ->i line (365nm) ->KrF 
(248nm). However, only the light source to ArF (193) is examined and the technical hurdle is also high 
from now on. It shifts to EB exposure after that. 

[0022] ** It is expected that scan exposure like step - and - scan becomes the mainstream of a stepper 
instead of quiescence exposure like step-and-repeat one. Large field exposure is possible for this 
technique at the small projection optics of a path (especially the scanning direction), and it tends to 
realize that part quantity N.A.-ization. 

[0023] The above technical trends are made into a background, a double exposure method is improved 

as an approach of raising marginal resolution, in this double exposure method, it uses for an ArF aligner 

in the fiiture, and KrF and the attempt in which it will expose to O.lmicromL/S are examined. Generally 

a double exposure method is divided roughly into the following three approaches. 

[0024] (1) Form in a separate reticle last shipment and the isolated line by which exposure parameters 

differ, and expose to a duplex on the same wafer according to the optimal exposure conditions 

respectively. 

[0025] (2) When a phase shift method etc. is introduced, marginal resolution of last shipment is higher 
than an isolated line at the same DOF. By using this, all patterns are formed by last shipment by the 
reticle of the 1 st sheet, and an isolated line is formed by operating last shipment on a curtailed schedule 
in the reticle of the 2nd sheet. 

[0026] (3) Generally an isolated line can obtain resolution high at small N.A. from last shipment 
(however, DOF becomes small). Then, all patterns are formed by the isolated line and last shipment is 
formed with the combination of the isolated line formed by the reticle of the 2nd sheet with the 1st sheet, 
respectively. 

[0027] The above-mentioned double exposure method has two effectiveness, the improvement in 
resolution, and the improvement in DOF. 

[0028] However, since a double exposure method needs to perform exposure processing two or more 
times using two or more reticles, From there having been un-arranging [ that the exposure time (T four) 
became more than twice compared with conventional equipment, and a throughput deteriorated 
sharply ], actually The double exposure method is not examined not much earnestly, and improvement 
in resolution and the depth of focus (DOF) has been conventionally performed by ultraviolet-izing of 
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exposure wavelength, deformation lighting, the phase shift reticle, etc. 

[0029] However, when the double exposure method described previously was used for KrF and an ArF 
aligner, and exposure to O.lmicromL/S was realized, it does not have misgiving that it is the leading 
alternative of development of the next-generation machine aiming at the mass production of DRAM of 
256M and 1G, and it looked forward to development of a new technique for improvement in the 
throughput which is the technical problem of the double exposure method used as the neck for it. 
[0030] If four actuation mentioned above, i.e., wafer exchange, search alignment, fine alignment, and 
two or more actuation of the exposure actuation can be processed in [ that it is also partial ] concurrency 
about this Although it will be the requisite it to be thought compared with the case where these four 
actuation is performed sequentially for that a throughput can be raised, and to prepare two or more 
substrate stages for that purpose Although a theory top can regard this as easy, in order to prepare two or 
more substrate stages actually and to demonstrate sufficient effectiveness, many problems which must 
be solved have accumulated. For example, in arranging two substrate stages of magnitude comparable as 
the present condition [ only ], the installation area (the so-called footprint) of equipment increases 
remarkably, and there is un-arranging [ of causing the cost rise of the clean room on which an aligner is 
put ]. Moreover, since it is necessary to expose by performing alignment of the pattern image of a mask, 
and an induction substrate using the result of the alignment after performing alignment to the induction 
substrate on the same substrate stage, in order to realize highly precise superposition, the solution with 
realistic making one side only into for example, for exposure between two substrate stages, and only 
making another side only into for alignment etc. cannot change. 

[0031] This invention was made under this situation and the 1st purpose is in offering the projection 
aligner which can attain improvement in a throughput, and small and lightweight-izing of a substrate 
stage by parallel processing of exposure actuation, alignment actuation, etc. 

[0032] Moreover, the 2nd purpose of this invention is to offer the projection exposure approach which 

can attain improvement in a throughput, and small and lightweight-izing of a stage. 

[0033] 

[Means for Solving the Problem] Invention according to claim 1 is a projection aligner which carries out 
projection exposure of the image of the pattern formed in the mask (R) on an induction substrate (Wl, 
W2) through projection optics (PL). Hold an induction substrate (Wl) and the movable 1st substrate 
stage (WS1) and; induction substrate (W2) are held for the inside of a two-dimensional flat surface. The 
inside of the same flat surface is independently established in the 2nd substrate stage (WS2) where said 
1st substrate stage (WS1) is independently movable, and the; aforementioned projection optics (PL) as 
said 1st substrate stage (WS1). On said substrate stage (WS1, WS2) Or the alignment system for 
detecting the mark on the induction substrate (Wl, W2) held on said substrate stage (WS1, WS2) (for 
example, 24a); the projection core of said projection optics (PL), and the detection core of said 
alignment system (24a) The 1 st length measurement shaft which always measures the location of said 
1st shaft orientations of said 1st substrate stage (WS1) from the one side of the 1st shaft orientations 
along which it passes (BI1X), The 2nd length measurement shaft which always measures the location of 
said 1 st shaft orientations of said 2nd substrate stage (WS2) from the other side of said 1 st shaft 
orientations (BI2X), The 3rd length measurement shaft which intersects said 1st shaft and perpendicular 
focusing on projection of said projection optics (PL) (BI3Y), It has the 4th length measurement shaft 
(BI4Y) which intersects said 1st shaft and perpendicular focusing on detection of said alignment system 
(24a). With these length measurement shafts (BI1X-BI4Y) The location of one stage of said 1st substrate 
stage (WS1) and the 2nd substrate stages (WS2) Interferometer systems which measure the two- 
dimensional location of said 1st and 2nd substrate stage (WS1 and WS2), respectively; the measurement 
value of said 3rd length measurement shaft (BI3 Y) of said interferometer systems While the induction 
substrate which used, was managed and was held on one [ this ] stage is exposed Said 1 st substrate stage 
(WS 1 ) The physical relationship of the alignment mark on the induction substrate held on the stage of 
another side of the 2nd substrate stages (WS2) and the reference point on the stage of said another side 
and the detection result of said alignment system (24a), and the measurement value of the 4th length 
measurement shaft (BI4Y) of said interferometer systems After controlling actuation of said two 
substrate stages (WS1, WS2) to be used and detected While resetting the interferometer of said 3rd 
length measurement shaft (BI3 Y) using the measurement value of said 3rd length measurement shaft 
(BI3Y) in the condition in which location measurement of the stage of said another side is possible It has 
the control means (90) and; which control actuation of the stage of said another side so that the 
origin/datum on the stage of said another side is positioned in the location which can detect physical 
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relationship with the predetermined origin/datum in the projection field of said projection optics (PL). 
[0034] Since the location of the 1st shaft orientations of the 1st substrate stage and the 2nd substrate 
stage is measured with the 1st length measurement shaft of interferometer systems, and the 2nd length 
measurement shaft according to this, if the location of a direction perpendicular to the 1st shaft 
orientations also about which substrate stage is correctly measured at the time of alignment mark 
measurement etc. at the time of exposure, the two-dimensional location of the 1 st and 2nd substrate 
stage is manageable. In this case, while the induction substrate which the location of one stage of the 1st 
substrate stage and the 2nd substrate stages was managed using the measurement value of the 3rd length 
measurement shaft of interferometer systems, and was held in the control means on one [ this ] stage is 
exposed The physical relationship of the alignment mark on the induction substrate held on the stage of 
another side of the 1 st substrate stage and the 2nd substrate stages and the reference point on the stage of 
another side the detection result of an alignment system, and the measurement value of the 4th length 
measurement shaft of interferometer systems After controlling actuation of two substrate stages to be 
used and detected, while using the measurement value of the 3rd length measurement shaft and resetting 
the interferometer of the 3rd length measurement shaft in the condition in which location measurement 
of the stage of another side is possible Actuation of the stage of another side is controlled so that the 
origin/datum on the stage of another side is positioned in the location which can detect physical 
relationship with the predetermined origin/datum in the projection field of projection optics. 
[0035] Namely, the induction substrate held in the control means on one [ said ] stage is received. While 
exposure of the pattern image of the mask through projection optics is performed managing the location 
of one stage without an Abbe error using the measurement value of the 3rd length measurement shaft 
which crosses focusing on projection of projection optics at right angles to the length measurement shaft 
(the 1st length measurement shaft and the 2nd length measurement shaft) of the 1st shaft orientations 
The measurement value of the 4th length measurement shaft with which the physical relationship of the 
alignment mark on the induction substrate held on the stage of another side and the reference point on 
the stage of another side crosses focusing on detection of the detection result of an alignment system, 
and an alignment system at right angles to the length measurement shaft (the 1st length measurement 
shaft and the 2nd length measurement shaft) of the 1st shaft orientations Actuation of two substrate 
stages is controllable to use and to be detected correctly without an Abbe error. Thus, since exposure 
actuation on one substrate stage and alignment actuation on the stage of another side can be performed 
in parallel, it is possible to aim at improvement in a throughput. 

[0036] Moreover, after actuation of both the above-mentioned stages is completed, while resetting the 
interferometer of the 3rd length measurement shaft in the condition in which location measurement of 
the stage of another side is possible using the measurement value of the 3rd length measurement shaft, 
actuation of the stage of another side is controlled by the control means so that the origin/datum on the 
stage of another side is positioned in the location which can detect physical relationship with the 
predetermined origin/datum in the projection field of projection optics, for this reason, about the stage of 
another side (alignment was completed) where the physical relationship of the reference point on a stage 
and the alignment mark on an induction substrate was measured Even if the 4th length measurement 
shaft used at the time of measurement of an alignment mark lapses into measurement disabling The 
location can be managed now using the measurement value of the 3rd length measurement shaft that 
there is nothing inconvenient [ what etc. ]. The physical relationship of the reference point on the stage 
of another side and the predetermined reference point in the projection field of projection optics is 
detected, and it becomes possible to expose performing alignment of the projection field of projection 
optics, and an induction substrate using this physical relationship, said alignment measurement result, 
and the measurement value of the 3rd length measurement shaft. That is, since it becomes possible to 
perform location management of the stage of another side at the time of exposure with another length 
measurement shaft even if the length measurement shaft which had managed the location of the stage of 
another side at the time of alignment serves as measurement impossible, the stage reflector for reflecting 
the interferometer beam of each above-mentioned length measurement shaft can be miniaturized, and, 
thereby, a substrate stage can be miniaturized. 

[0037] Invention according to claim 2 is set to a projection aligner according to claim 1. It has another 
alignment system (24b) which has a detection core on said 1st shaft in the opposite side of said 
alignment system (24a) about said projection optics (PL). Said interferometer systems It has the 5th 
length measurement shaft (BI5Y) which intersects said 1st shaft and perpendicular focusing on detection 
of said another alignment system (24b). Said control means (90) While the induction substrate which the 
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location of one [ said ] stage was managed using the measurement value of said 3rd length measurement 
shaft (BI3Y) of said interferometer systems, and was held on one [ this ] stage is exposed So that the 
physical relationship of the alignment mark on the induction substrate held on the stage of said another 
side and the reference point on the stage of said another side may be detected using the detection result 
of said alignment system, and the measurement value of the 4th length measurement shaft (BI4Y) of 
said interferometer systems actuation of said two substrate stages After controlling, while using the 
measurement value of said 5th length measurement shaft (BI5Y) and resetting the interferometer of said 
5th length measurement shaft (BI5Y) in the condition in which location measurement of one [ said ] 
stage is possible It is characterized by controlling actuation of one [ said ] stage so that the origin/datum 
on one [ said ] substrate stage is positioned in the detection field of said another alignment system (24b). 
[0038] As opposed to the induction substrate which was held by the control means on one [ said ] stage 
according to this While exposure of the pattern image of the mask through projection optics is performed 
managing the location of one stage without an Abbe error using the measurement value of the 3rd length 
measurement shaft which crosses focusing on projection of projection optics at right angles to the length 
measurement shaft (the 1 st length measurement shaft and the 2nd length measurement shaft) of the 1 st 
shaft orientations The measurement value of the 4th length measurement shaft with which the physical 
relationship of the alignment mark on the induction substrate held on the stage of another side and the 
reference point on the stage of another side crosses focusing on detection of the detection result of an 
alignment system, and an alignment system at right angles to the length measurement shaft (the 1st 
length measurement shaft and the 2nd length measurement shaft) of the 1 st shaft orientations Actuation 
of two substrate stages can be controlled, it will do in this way, and exposure actuation on one substrate 
stage and alignment actuation on the stage of another side will be performed in parallel so that it may 
use and may be detected correctly without an Abbe error. 

[0039] Moreover, in the detection field of another alignment system, after actuation of both the above- 
mentioned stages is completed, while resetting the interferometer of the 5th length measurement shaft in 
the condition in which location measurement of one stage is possible using the measurement value of the 
5th length measurement shaft, the origin/datum on one substrate stage controls actuation of a stage by 
the control means so that while is positioned. The exposure to an induction substrate was completed by 
while. For this reason, about a stage Even if the 3rd length measurement shaft used at the time of 
exposure will be in measurement disabling, that there is nothing inconvenient [ what etc. ] The location 
can be managed now without an Abbe error using the measurement value of the 5th length measurement 
shaft which crosses focusing on detection of another alignment system at right angles to the length 
measurement shaft (the 1st length measurement shaft and the 2nd length measurement shaft) of the 1st 
shaft orientations. The location of the ARAMENTO mark of the induction substrate held by another 
alignment system on the location of the origin/datum on one substrate stage and one stage can be 
succeedingly measured now to exposure. Therefore, shift two substrate stages to the 1 st shaft 
orientations, and location measurement of the substrate stage of another side which alignment actuation 
ended resets the interferometer of the 3rd length measurement shaft in the possible condition using the 
measurement value of the 3rd length measurement shaft. When while was completed and exposure 
actuation resets the interferometer of the 5th length measurement shaft in the condition in which location 
measurement of a stage is possible using the measurement value of the 5th length measurement shaft, it 
becomes possible to change easily the exposure actuation by the side of one stage, and the exposure 
actuation by the side of the stage of another side. 

[0040] In having further the carrier system (180-200) which delivers an induction substrate (Wl, W2) 
like invention according to claim 3 between the 1st substrate stage (WS1) and the 2nd substrate stage 
(WS2), in this case, said control means It is desirable that it is made to deliver a substrate between one 
[ said ] stage and said carrier system (180-200) where the origin/datum on one [ said ] substrate stage is 
positioned in the detection field of said another alignment system (24b). Since delivery of a substrate is 
performed between one stage and carrier system in addition to a change in the above-mentioned 
exposure actuation and alignment actuation where the origin/datum on one substrate stage is positioned 
in the detection field of another alignment system with reset of the 5th length measurement shaft of 
interferometer systems by the control means when doing in this way, the location measurement of an 
origin/datum and the exchange of an induction substrate which are alignment initiation actuation can be 
performed by the quiescent state of a substrate stage. Furthermore, since it becomes possible to perform 
actuation of the time amount Tl, the time amount T2, and time amount T3 which were explained 
previously by one substrate stage side in addition to the transit time of the substrate stage from a 
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substrate exchange location to an alignment starting position serving as zero, and to operate time amount 
T four by the substrate stage side of another side, even if compared with the case of invention according 
to claim 2, it becomes possible to aim at improvement in a throughput further. 
[0041] Invention according to claim 4 is set to a projection aligner according to claim 1. On said 1st 
substrate stage (WS1) and said 2nd substrate stage (WS2), the reference mark (MK1, MK2, MK3) as a 
reference point of said stage is formed, respectively. The predetermined reference point in the projection 
field of said projection optics (PL) is based on projection of the pattern image of said mask (R). It is 
characterized by having further a mark location detection means (142,144) to detect the relative-position 
relation between the projection core of the pattern image of said mask (R), and the reference mark on 
said stage through said mask (R) and said projection optics (PL). 

[0042] As opposed to the induction substrate which was held by the control means on one stage 
according to this While exposure of the pattern image of the mask through projection optics is performed 
managing the location of one stage without an Abbe error using the measurement value of the 3rd length 
measurement shaft So that the physical relationship of the alignment mark on the induction substrate 
held on the stage of another side and the reference mark on the stage of another side (MK2) may be 
detected correctly without an Abbe error using the detection result of an alignment system (24a), and the 
measurement value of the 4th length measurement shaft Actuation of two substrate stages can be 
controlled, it will do in this way, and exposure actuation on one substrate stage and alignment actuation 
on the stage of another side will be performed in parallel. 

[0043] Moreover, after actuation of both the above-mentioned stages is completed, while resetting the 
interferometer of the 3rd length measurement shaft in the condition in which location measurement of 
the stage of another side is possible using the measurement value of the 3rd length measurement shaft, 
actuation of the stage of another side is controlled by the control means so that the origin/datum on the 
stage of another side (MK1, MK3) is positioned in the location which can detect the physical 
relationship based on [ of the pattern image of a mask ] projection, for this reason, about the stage of 
another side where the physical relationship of the reference point on a stage (MK2) and the alignment 
mark on an induction substrate was measured Even if the 4th length measurement shaft used at the time 
of measurement of an alignment mark will be in measurement disabling The location can be managed 
now using the measurement value of the 3rd length measurement shaft that there is nothing inconvenient 
[ what etc. ]. Are detectable using a mark location detection means (142,144) to detect the reference 
point on the stage of another side (MK1 , MK3), and the relative-position relation based on [ of the 
pattern image of a mask ] projection through a mask (R) and projection optics (PL). It becomes possible 
to expose performing alignment of the pattern image of a mask and induction substrate by projection 
optics (PL) using this physical relationship, said alignment measurement result, and the measurement 
value of the 3rd length measurement shaft. 

[0044] Invention according to claim 5 is the projection exposure approach which carries out projection 
exposure of the image of the pattern of a mask (R) on an induction substrate (Wl , W2) through 
projection optics (PL). While an induction substrate (Wl, W2) is held, two independently movable 
substrate stages (WS1 , WS2) are respectively prepared for the inside of the same flat surface and a; 
predetermined interferometer performs one location measurement of said two stages Projection exposure 
of the pattern image of said mask is carried out on the induction substrate held on one [ this ] stage. 
While an interferometer other than said predetermined interferometer performs location measurement of 
the stage of another side of said two stages during exposure of the substrate held on one [ said ] stage 
After exposure termination of the induction substrate which measured the physical relationship of the 
alignment mark on the induction substrate held on the stage of this another side, and the origin/datum on 
the stage of said another side, and was held on; aforementioned one stage While resetting said 
predetermined interferometer with said predetermined interferometer in the condition in which location 
measurement of the stage of said another side is possible It is based on the physical relationship by 
which positioned the origin/datum of the stage of said another side in the location which can detect 
physical relationship with the predetermined origin/datum in the projection field of said projection 
optics, and the; aforementioned measurement was carried out. It is characterized by performing 
alignment of the induction substrate and the pattern image of a mask which were held on the stage of 
said another side using said reset predetermined interferometer. 

[0045] According to this, measurement (alignment actuation) of the physical relationship of exposure 
actuation of the induction substrate held on one stage, and the alignment mark of the induction substrate 
held on the stage of another side and the reference point on this stage is performed in parallel. Under the 
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present circumstances, the location of one stage is managed by the predetermined interferometer, and the 
location of the stage of another side is managed by another interferometer. And after the exposure 
actuation by the side of one stage is completed, while the predetermined interferometer is reset in the 
condition in which location measurement of the stage of another side is possible by the predetermined 
interferometer which had managed the location of the stage which is one side till then, the origin/datum 
of the stage of another side is positioned in the location which can detect physical relationship with the 
predetermined origin/datum in the projection field of projection optics. Then, based on the physical 
relationship of the alignment mark on the induction substrate held on the stage of another side measured 
previously, and the origin/datum on the stage of another side, alignment of the induction substrate and 
the pattern image of a mask which were held on the stage of another side using the reset predetermined 
interferometer is performed, and projection exposure of the pattern image of a mask is carried out on an 
induction substrate. 

[0046] Namely, after exposure actuation of the induction substrate held on one substrate stage and 
alignment actuation of the induction substrate held on the stage of another side are performed in parallel 
If the stage of another side is moved to the direction of projection optics in parallel to one substrate stage 
evacuating to a predetermined substrate exchange location and the stage of the another side comes the 
location to a location measurable [ with a predetermined interferometer ] The predetermined 
interferometer concerned is reset. The predetermined reference point in the projection field of projection 
optics If the reference point of the stage of another side is positioned in the location which can detect the 
physical relationship (for example, based on [ of the pattern image of a mask ] projection) and both 
physical relationship is detected This detection result Alignment of the induction substrate and the 
pattern image of a mask which were held on the stage of another side is performed at the time of 
exposure, managing a location with the predetermined interferometer after reset based on the physical 
relationship of the reference point on the stage previously measured on the occasion of alignment 
actuation, and an alignment mark. 

[0047] Therefore, while being able to aim at improvement in a throughput by performing exposure 
actuation of the induction substrate on one substrate stage, and alignment actuation of the induction 
substrate on the substrate stage of another side in parallel Even if another interferometer which had 
managed the location of the stage of another side at the time of alignment serves as measurement 
impossible Since it becomes possible to perform location management of the stage of another side at the 
time of exposure with a predetermined interferometer, the stage reflector for reflecting the interferometer 
beam of each above-mentioned interferometer can be miniaturized, and, thereby, a substrate stage can be 
miniaturized. 

[0048] Invention according to claim 6 is a projection aligner which carries out projection exposure of the 
image of the pattern formed in the mask (R) on an induction substrate (Wl, W2) through projection 
optics (PL). Hold an induction substrate (Wl) and the movable 1st substrate stage (WS1) and; induction 
substrate (W2) are held for the inside of a two-dimensional flat surface. The inside of the same flat 
surface is independently established in the 2nd substrate stage (WS2) where said 1st substrate stage 
(WS1) is independently movable, and the; aforementioned projection optics (PL) as said 1st substrate 
stage (WS1). The alignment system for detecting the mark on the induction substrate held on the 
reference mark and said substrate stage on said substrate stage (WS1, WS2) (for example, 24a); the 
projection core of said projection optics (PL), and the detection core of said alignment system (24a) The 
1 st length measurement shaft for measuring the location of said 1 st shaft orientations of said 1 st 
substrate stage (WS1) from the one side of the 1st shaft orientations along which it passes (BI1X), The 
2nd length measurement shaft for measuring the location of said 1st shaft orientations of said 2nd 
substrate stage (WS2) from the other side of said 1st shaft orientations (BIX2), The 3rd length 
measurement shaft which intersects perpendicularly with said 1st shaft focusing on projection of said 
projection optics (PL) (BI3Y), It has the 4th length measurement shaft (BI4Y) which intersects 
perpendicularly with said 1st shaft focusing on detection of said alignment system (24a). With these 
length measurement shafts (BI1X-BI4Y) The location of one stage of said 1st substrate stage (WS1) and 
said 2nd substrate stages (WS2) Interferometer systems which measure the two-dimensional location of 
said 1st and 2nd substrate stage (WS1 and WS2), respectively; the 3rd length measurement shaft (BI3Y) 
of said interferometer systems While exposing the induction substrate on one [ this ] stage, using and 
managing While searching for the physical relationship of the mark on the induction substrate held on 
the stage of said another side, and the reference mark on the stage of said another side using said 
alignment system (24a), managing the location of the stage of said another side using the 4th length 
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measurement shaft (BI4Y) of said interferometer systems After exposure of the induction substrate held 
on one [ said ] stage It has the control means (90) and; which search for the physical relationship of the 
projection location of the pattern image of said mask by said projection optics (PL), and the reference 
mark on the stage of said another side, managing the location of the stage of said another side using said 
3rd length measurement shaft (BI3Y). 

[0049] While exposing the induction substrate on one [ this ] stage by the control means according to 
this, managing the location of one stage of the 1st substrate stage and the 2nd substrate stages using the 
measurement value of the 3rd length measurement shaft of interferometer systems While searching for 
the physical relationship of the mark on the induction substrate held on the stage of another side, and the 
reference mark on the stage of another side using an alignment system The physical relationship of the 
projection location of the pattern image of the mask by projection optics and the reference mark on the 
stage of another side is searched for using the 3rd length measurement shaft and managing the location 
of the stage of another side after exposure of the induction substrate held on one stage. 
[0050] Namely, the induction substrate held in the control means on one [ said ] stage is received. While 
exposure of the pattern image of the mask through projection optics is performed managing the location 
of one stage without an Abbe error using the measurement value of the 3rd length measurement shaft 
which intersects perpendicularly with the length measurement shaft (the 1st length measurement shaft 
and the 2nd length measurement shaft) of the 1st shaft orientations focusing on projection of projection 
optics The measurement value of the 4th length measurement shaft which intersects perpendicularly 
with the length measurement shaft (the 1st length measurement shaft and the 2nd length measurement 
shaft) of the 1 st shaft orientations the physical relationship of the mark on the induction substrate held 
on the stage of another side, and the reference mark on the stage of another side focusing on detection of 
the detection result of an alignment system, and an alignment system Since it can use, it can detect 
correctly without an Abbe error, it can do in this way and exposure actuation on one substrate stage and 
alignment actuation on the stage of another side can be performed in parallel, it is possible to aim at 
improvement in a throughput. 

[0051] Moreover, in a control means, the physical relationship of the projection location of the pattern 
image of the mask by projection optics and the reference mark on the stage of another side is searched 
for, using the 3rd length measurement shaft and managing the location of the stage of another side after 
exposure of the induction substrate held on one stage, i.e., termination of both the above-mentioned 
stages of operation, for this reason, about the stage of another side (alignment was completed) where the 
physical relationship of the reference mark on a stage and the alignment mark on an induction substrate 
was measured Even if the 4th length measurement shaft used at the time of measurement of an 
alignment mark lapses into measurement disabling The location can be managed now using the 
measurement value of the 3rd length measurement shaft that there is nothing inconvenient [ what etc. ]. 
It asks for the relation between the reference mark on the stage of another side, and the projection 
location of the pattern image of the mask by projection optics. It becomes possible to expose performing 
alignment of the projection field of projection optics, and an induction substrate using this physical 
relationship, said alignment measurement result, and the measurement value of the 3rd length 
measurement shaft. That is, since another length measurement shaft performs location management of 
the stage of another side at the time of exposure even if the length measurement shaft which had 
managed the location of the stage of another side at the time of alignment serves as measurement 
impossible, the stage reflector for reflecting the interferometer beam of each above-mentioned length 
measurement shaft can be miniaturized, and, thereby, a substrate stage can be miniaturized. 
[0052] In this case, it is after exposure of the induction substrate held like invention according to claim 7 
on one [ said ] stage, and when searching for the physical relationship of the projection location of the 
pattern image of said mask (R) by said projection optics (PL), and the reference mark on the stage of 
said another side, you may make it reset the measurement value of the 3rd length measurement shaft 
(BI3Y) of said interferometer systems. 

[0053] Invention according to claim 8 is set to a projection aligner given in above-mentioned claim 6. 
Said control means (90) the physical relationship of the mark on the induction substrate held on the stage 
of said another side, and the reference mark on the stage of the another side — and When the physical 
relationship of the projection location of the pattern image of said mask by said projection optics and the 
reference mark on the stage of said another side is searched for It is characterized by exposing the 
induction substrate held on the stage of said another side, controlling the location of the stage of said 
another side based on the measurement result of the 3rd length measurement shaft of ******. 
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[0054] the physical relationship (a sensor with this same ) of the mark on the induction substrate which 
was held on the stage of another side according to this, and the reference mark on the stage of the 
another side that is, and it asks by the alignment system Since the induction substrate held on the stage 
of another side is exposed controlling the location of the stage of another side based on the measurement 
result of the 3rd length measurement shaft when searching for the physical relationship of the projection 
location of the pattern image of the mask by projection optics, and the reference mark on the stage of 
another side Even if the 4th length measurement shaft which had managed the location of the stage of 
another side serves as measurement impossible when the physical relationship is searched for after 
searching for the physical relationship of the mark on the induction substrate held on the stage of another 
side, and the reference mark on the stage of the another side It becomes possible to position an induction 
substrate in an exposure location with high precision in the case of exposure, without any un-arranging 
arising. 

[0055] In this case, as for said control means (90), it is desirable like invention according to claim 9 that 
the stage of said another side is positioned and it is made to exchange an induction substrate after 
exposure of the induction substrate held on the stage of said another side so that the reference mark on 
the stage of said another side may enter in the detection field of said alignment system. 
[0056] Since substrate exchange on the stage of another side is performed by the control means where 
the reference mark on the substrate stage of another side is positioned in the detection field of an 
alignment system when doing in this way, alignment initiation actuation and exchange of an induction 
substrate can be performed by the quiescent state of a substrate stage. Furthermore, since it becomes 
possible to perform actuation of the time amount Tl, the time amount T2, and time amount T3 which 
were explained previously by the substrate stage side of another side in addition to the transit time of the 
substrate stage from a substrate exchange location to an alignment starting position serving as zero, and 
to operate time amount T four by one substrate stage side, improvement in a throughput is possible. 
[0057] Moreover, when detecting the reference mark on the stage of said another side by said alignment 
system, you may make it reset the measurement value of the 4th length measurement shaft of said 
interferometer systems like invention according to claim 1 0 in this case. 

[0058] Invention according to claim 1 1 is a projection aligner which carries out projection exposure of 
the image of the pattern formed in the mask (R) on an induction substrate (W) through projection optics 
(PL). Hold an induction substrate (Wl) and the movable 1st substrate stage (WS1) and; induction 
substrate (W2) are held for the inside of a two-dimensional flat surface. The inside of the same flat 
surface as said 1st substrate stage (WS1) Said 1st substrate stage Said projection optics (PL) is 
established independently, the 2nd substrate stage (WS2) where (WS1) is independently movable, and; - 
- the carrier system (180-200) and; which deliver an induction substrate between said 1st substrate stage 
(WS1) and said 2nd substrate stage (WS2) - The reference mark on said substrate stage And the mark 
on the induction substrate held on said substrate stage The alignment system for detecting (for example, 
24a); while one stage of said 1st substrate stages (WS1) and said 2nd substrate stages (WS2) delivers an 
induction substrate between said carrier system (180-200) It has the control means (90) which controls 
said two substrate stages so that the stage of another side performs exposure actuation. This control 
means (90) When one [ said ] stage delivers an induction substrate between said carrier system, it is 
characterized by controlling one [ said ] stage so that the reference mark on one [ said ] stage enters in 
the detection field of said alignment system. 

[0059] According to this, actuation of both stages is controlled so that the stage of another side performs 
exposure actuation by the control means, while one stage of the 1 st substrate stage and the 2nd substrate 
stages delivers an induction substrate between carrier system. Therefore, parallel processing of actuation 
of the time amount Tl explained previously and the actuation of time amount T four can be carried out. 
Moreover, a control means can perform the location measurement of a reference mark and the exchange 
of an induction substrate which are alignment initiation actuation since a stage is controlled so that the 
reference mark on one stage enters in the detection field of an alignment system in while when one stage 
delivers an induction substrate between carrier system by the quiescent state of a substrate stage. 
Furthermore, it becomes possible to perform actuation of the time amount Tl, the time amount T2, and 
time amount T3 which were explained previously by one substrate stage side in addition to the transit 
time of the substrate stage from a substrate exchange location to an alignment starting position serving 
as zero, and to operate time amount T four by the substrate stage side of another side. Therefore, it 
becomes possible to raise a throughput compared with the conventional sequential processing in which 
time amount (T1+T2+T3+T four) was required. 
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[0060] 

[Embodiment of the Invention] 

« — 1st operation gestalt» — the 1st operation gestalt of this invention is hereafter explained based on 
drawing 1 thru/or drawing 15 . 

[0061] The outline configuration of the projection aligner 10 concerning 1 operation gestalt is shown in 
drawing 1 . This projection aligner 10 is a projection aligner of the scan exposure mold of so-called step 
- and - scanning method. 

[0062] The 1st by which the base board 12 top is held, respectively and this projection aligner 10 moves 
independently the wafers Wl and W2 as an induction substrate in the two-dimensional direction in it, 
stage equipment equipped with the wafer stages WS1 and WS2 as 2nd substrate stage, The reticle R as a 
mask in the upper part of the projection optics PL arranged above this stage equipment, and projection 
optics PL A predetermined scanning direction mainly, Here, it has the control system which controls the 
reticle drive driven to Y shaft orientations (the space rectangular cross direction in drawing 1 ), the 
illumination system which illuminates Reticle R from the upper part, and these each part. 
[0063] said stage equipment carries out surfacing support through a non-illustrated air bearing on the 
base board 12 — having — X shaft orientations (space longitudinal direction in drawing 1 ), and Y shaft 
orientations (the space rectangular cross direction in drawing 1 ) — becoming independent — two- 
dimensional — it has two movable wafer stages WS1 and WS2, the stage drive system which drives 
these wafer stages WS1 and WS2, and the interferometer systems which measure the location of the 
wafer stages WS1 and WS2. 

[0064] If this is explained further in full detail, the non-illustrated air pad (for example, vacuum 
precompression mold air bearing) is prepared in the base of the wafer stages WS1 and WS2 at two or 
more places, and where spacing of several microns is maintained by balance of air ********** of this 
air pad, and a vacuum precharge pressure, surfacing support is carried out on the base board 12. 
[0065] On the base board 12, as shown in the top view of drawing 3 , the X-axis linear guides (for 
example, a thing like the fixed side magnet of the so-called linear motor of a moving coil type) 122 and 
124 of two prolonged in X shaft orientations are formed in parallel, and two movable migration 
members 114 and 118 each, and 116 and 120 are attached along with the X shaft each linear guide 
concerned at these X-axis linear guides 122 and 124, respectively. The non-illustrated drive coil is 
attached in the bottom surface part of these four migration members 114, 118, 116, and 120, respectively 
so that the X-axis linear guide 122 or 124 may be surrounded from the upper part and the side, and the 
linear motor of the moving coil type which drives each migration members 114, 116, 118, and 120 to X 
shaft orientations is constituted by these drive coils, the X-axis linear guide 122, or 124, respectively. 
However, in the following explanation, the above-mentioned migration members 114, 116, 118, and 120 
shall be called an X-axis linear motor for convenience. 

[0066] Among these, two X-axis linear motors 1 14 and 1 16 are formed in the both ends of the Y-axis 
linear guide (for example, a thing like the fixed side coil of the linear motor of a MUBINGU magnet 
mold) 110 prolonged in Y shaft orientations, respectively, and remaining two X-axis linear motors 118 
and 120 are being fixed to the both ends of the same Y-axis linear guide 112 prolonged in Y shaft 
orientations. Therefore, the Y-axis linear guide 1 10 is driven along with the X-axis linear guides 122 and 
124 with the X-axis linear motors 1 14 and 116, and drives the Y-axis linear guide 112 along with the X- 
axis linear guides 122 and 124 with the X-axis linear motors 118 and 120. 

[0067] On the other hand, the magnet which is not illustrated [ which surrounds one Y-axis linear guide 
110 from the upper part and the side ] is prepared in the pars basilaris ossis occipitalis of the wafer stage 
WS 1 , and the linear motor of the MUBINGU magnet mold which drives the wafer stage WS 1 to Y 
shaft orientations with this magnet and the Y-axis linear guide 1 10 is constituted. Moreover, the magnet 
which is not illustrated [ which surrounds the Y-axis linear guide 1 12 of another side from the upper part 
and the side ] is prepared in the pars basilaris ossis occipitalis of the wafer stage WS 2, and the linear 
motor of the MUBINGU magnet mold which drives the wafer stage WS 2 to Y shaft orientations with 
this magnet and the Y-axis linear guide 1 12 is constituted. 

[0068] That is, the stage drive system which carries out independently XY two-dimensional drive of the 
wafer stages WS1 and WS2 with the magnet which is not illustrated [ of the X-axis linear guides 122 
and 124 mentioned above, the X-axis linear motors 1 14, 1 16, 118, and 120, the Y-axis linear guides 110 
and 112 and the wafer stage WS 1, and WS2 pars basilaris ossis occipitalis ] consists of these operation 
gestalten. This stage drive system is controlled by the stage control unit 38 of drawing 1 . 
[0069] In addition, it is carrying out adjustable [ of the torque of the X-axis linear motors 114 and 1 16 of 
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a pair prepared in the both ends of the Y-axis linear guide 1 10 ] a little, and it is also possible to make 
the wafer stage WS 1 generate very small yawing, or to remove on it. It is similarly carrying out 
adjustable [ of the torque of the X-axis linear motors 1 1 8 and 120 of a pair prepared in the both ends of 
the Y-axis linear guide 1 12 ] a little, and it is also possible to make the wafer stage WS 2 generate very 
small yawing, or to remove on it. 

[0070] On said wafer stages WS [ WS1 and ] 2, wafers Wl and W2 are being fixed by vacuum 
adsorption etc. through the non-illustrated wafer holder. The minute drive of the wafer holder is carried 
out by the non-illustrated Z-theta drive in Z shaft orientations and the direction (hand of cut of the 
circumference of the Z-axis) of theta which intersect perpendicularly with XY flat surface. Moreover, it 
is installed in the top face of the wafer stages WS1 and WS2 so that the reference mark plates FM1 and 
FM2 with which various reference marks were formed may become the respectively almost same height 
as wafers Wl and W2. These reference mark plates FM1 and FM2 are used in case the criteria location 
of for example, each wafer stage is detected. 

[0071] Moreover, the field 20 by the side of the X shaft orientations 1 of the wafer stage WS 1 (left 
lateral in drawing 1 ) and the field 21 by the side of the Y shaft orientations 1 (field by the side of the 
space back in drawing 1 ) It is the reflector where mirror plane finishing was made, and the field (right 
lateral in drawing 1 ) 22 of a side besides X shaft orientations of the wafer stage WS 2 and the field 23 
by the side of one of Y shaft orientations are the reflector where mirror plane finishing was made 
similarly. By being projected on the interferometer beam of each length measurement shaft which 
constitutes the interferometer systems mentioned later, and receiving the reflected light with each 
interferometer, to these reflectors, the variation rate from the criteria location (generally a fixed mirror is 
arranged on a projection optics side face and the side face of alignment optical system, and let that be a 
datum plane) of each reflector is measured, and, thereby, the two-dimensional location of the wafer 
stages WS1 and WS2 is measured, respectively. In addition, the configuration of the length 
measurement shaft of interferometer systems is explained in full detail behind. 
[0072] As said projection optics PL, it consists of two or more lens element which has the common 
optical axis of Z shaft orientations, and the contraction scale factor predetermined by the both-sides tele 
cent rucksack, for example, the dioptric system which has 1/5, is used here. For this reason, the passing 
speed of the scanning direction of the wafer stage at the time of scan exposure of step - and - scanning 
method is set to one fifth of the passing speed of a reticle stage. 

[0073] The alignment systems 24a and 24b of the off-axis (off- axis) method which had the same 
function in the both sides of X shaft orientations of this projection optics PL as shown in drawing 1 are 
installed in the location which only the same distance separated from the optical-axis core (the 
projection core of a reticle pattern image, and coincidence) of projection optics PL, respectively. These 
alignment systems 24a and 24b have three kinds of alignment sensors, a LSA (Laser Step Alignment) 
system, a FIA (Filed Image Alignment) system, and a LIA (Laser Interferometric Alignment) system, 
and it is possible to perform X of the reference mark on a reference mark plate and the alignment mark 
on a wafer and location measurement of the Y two-dimensional direction. 

[0074] Here, a LSA system irradiates a laser beam at a mark, is flexible sensor that measures a mark 
location using diffraction and the scattered light, and is used for a broad process wafer from the former. 
A FIA system illuminates a mark with broadband (broadband) light, such as a halogen lamp, by carrying 
out the image processing of this mark image, is a sensor which measures a mark location and is used 
effective in the unsymmetrical mark on an aluminum layer or the front face of a wafer. Moreover, a LIA 
system makes the two diffracted lights which irradiated the laser beam which changed the frequency into 
the diffraction-grating-like mark slightly from the 2-way, and were generated interfere, is a sensor which 
detects the positional information of a mark from the phase, and is used effective in a low level 
difference or a surface dry-area wafer. 

[0075] With this operation gestalt, these three kinds of alignment sensors are properly used according to 
the purpose suitably, and the so-called search alignment which detects the location of the single 
dimension mark of three points on a wafer, and performs outline location measurement of a wafer, fine 
alignment which performs exact location measurement of each shot field on a wafer are performed. 
[0076] In this case, alignment system 24a is used for location measurement of the reference mark 
formed on the alignment mark on the wafer Wl held on the wafer stage WS 1, and the reference mark 
plate FM 1 etc. Moreover, alignment system 24b is used for location measurement of the reference mark 
formed on the alignment mark on the wafer W2 held on the wafer stage WS 2, and the reference mark 
plate FM 2 etc. 
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[0077] A/D conversion of the information from each alignment sensor which constitutes these alignment 
systems 24a and 24b is carried out by the alignment control device 80, data processing of the digitized 
wave signal is carried out, and a mark location is detected. This result is sent to a main control unit 90, 
and the synchronous location amendment at the time of exposure etc. is directed from a main control 
unit 90 to a stage control unit according to that result. 

[0078] Furthermore, although illustration was omitted at drawing 1 in the aligner 10 of this operation 
gestalt As [ show / at drawing 5 / above Reticle R ] Projection optics PL is minded. As a mark location 
detection means of the pair which consists of the TTR (Through The Reticle) alignment optical system 
using the exposure wavelength for observing the reticle mark on Reticle R (illustration abbreviation), 
and the mark on the reference mark plates FM [ FM1 and ] 2 to coincidence The ** reticle alignment 
microscopes 142 and 144 are formed. The detecting signal of these reticle alignment microscopes 142 
and 144 is supplied to a main control unit 90. In this case, if the deviation mirrors 146 and 148 for 
leading the detection light from Reticle R to the reticle alignment microscopes 142 and 144, respectively 
are arranged free [ migration ] and an exposure sequence is started, the deviation mirrors 146 and 148 
will shunt with a non-illustrated mirror driving gear under the command from a main control unit 90, 
respectively. In addition, since it is indicated by JP,7-176468,A etc., a configuration equivalent to the 
reticle alignment microscopes 142 and 144 is omitted about detailed explanation here. 
[0079] Moreover, although illustration was omitted in drawing 1 , as shown in drawing 4 , the automatic 
focus / auto leveling measuring machine styles 130, 132, and 134 for investigating a focus location 
(henceforth a "AF/AL system") are formed in each of projection optics PL and the alignment systems 
24a and 24b. In order for the AF/AL system 132 to imprint the pattern on Reticle R correctly on a wafer 
(Wl or W2) by scanning exposure among this From the pattern formation side on Reticle R and the 
exposure side of Wafer W being conjugate about projection optics PL It is prepared in order to detect 
whether the exposure side of Wafer W has agreed within the limits of the depth of focus in the image 
surface of projection optics PL (is it focusing or not?). With this operation gestalt, the so-called 
multipoint AF system is used as an AF/AL system 132. 

[0080] Here, the detail configuration of the multipoint AF system which constitutes this AF/AL system 
132 is explained based on drawing 5 and drawing 6 . 

[0081] This AF/AL system (multipoint AF system) 132 consists of exposure optical system 151 which 
consists of an optical fiber bundle 150, a condenser lens 152, the pattern formation plate 154, a lens 156, 
a mirror 158, and the exposure objective lens 160, and condensing optical system 161 which consists of 
the condensing objective lens 162, the hand-of-cut diaphragm 164, the image formation lens 166, and an 
electric eye 168, as shown in drawing 5 . 

[0082] Here, above-mentioned each part of a configuration of this AF/AL system (multipoint AF 
system) 132 is explained with that operation. 

[0083] The illumination light of wavelength which does not expose the photoresist on a different wafer 
Wl (or W2) from the exposure light EL is drawn through an optical fiber bundle 150 from the source of 
the illumination light which is not illustrated, and the illumination light injected from this optical fiber 
bundle 150 illuminates the pattern formation plate 154 through a condenser lens 152. The illumination 
light which penetrated this pattern formation plate 154 is projected on the exposure side of Wafer W 
through a lens 156, a mirror 158, and the exposure objective lens 160, and projection image formation of 
the image of the pattern on the pattern formation plate 1 54 is aslant carried out to an optical axis AX to 
the exposure side of a wafer Wl (or W2). The illumination light reflected with the wafer Wl is projected 
on the light-receiving side of an electric eye 168 through the condensing objective lens 162, the hand-of- 
cut diaphragm 164, and the image formation lens 166, and re-image formation of the image of the 
pattern on the pattern formation plate 154 is carried out to the light-receiving side of an electric eye 168. 
Here, a main control unit 90 supplies the detecting signal from many (specifically, it is the slit pattern 
and the same number of the pattern formation plate 154) photo detectors of an electric eye 168 to a 
signal processor 1 70 while giving a predetermined vibration to the hand-of-cut diaphragm 1 64 through 
excitation equipment 172. Moreover, a signal processor 170 supplies the focal signal of a large number 
which carried out the synchronous detection of each detecting signal, and obtained it with the driving 
signal of excitation equipment 172 to a main control unit 90 through the stage control unit 38. 
[0084] In this case, as shown in the pattern formation plate 154 at drawing 6 , the opening pattern 93-1 1 
to 93-59 of the shape of a slit of the 5x9=45 piece vertical direction is formed, and the image of the 
opening pattern of the shape of these slit is projected aslant (45 degrees) to the X-axis and a Y-axis on 
the exposure side of Wafer W. Consequently, the slit image of the matrix arrangement which inclined at 
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45 degrees to the X-axis and a Y-axis as shown in drawing 4 is formed. In addition, the sign IF in 
drawing 4 shows the lighting field on the reticle illuminated by the illumination system, and the lighting 
field on a wafer [****]. The beam for detection is irradiated by two-dimensional sufficiently larger area 
than the lighting field IF under projection optics PL so that clearly also from this drawing 4 . 
[0085] The other AF/AL systems 130 and 134 as well as this AF/AL system 132 are constituted. That is, 
with this operation gestalt, it has composition which can irradiate a detection beam also according to the 
AF/AL devices 130 and 134 in which it is used at the time of measurement of an alignment mark of the 
almost same field as the AF/AL system 132 used for the focal detection at the time of exposure. For this 
reason, highly precise alignment measurement is attained by performing location measurement of an 
alignment mark, performing the automatic focus / auto leveling by measurement of the same AF/AL 
system as the time of exposure, and control at the time of measurement of the alignment sensor by the 
alignment systems 24a and 24b. If it puts in another way, the offset (error) by the posture of a stage will 
not occur between the times of exposure and alignment. 
[0086] Next, a reticle drive is explained based on drawing 1 and drawing 2 . 

[0087] This reticle drive is equipped with the linear motor which is not illustrated [ which holds Reticle 
R for the reticle base board 32 top, and drives the movable reticle stage RST and this reticle stage RST 
in the two-dimensional direction of XY ], and the reticle interferometer systems which manage the 
location of this reticle stage RST. 

[0088] When this is explained further in full detail, in a reticle stage RST As shown in drawing 2 , the 
reticles Rl and R2 of two sheets can install now in the scanning direction (Y shaft orientations) at a 
serial. This reticle stage RST Surfacing support is carried out on the reticle base board 32 through a non- 
illustrated pneumatic bearing etc., and minute rotation of the minute drive of X shaft orientations and the 
direction of theta and the scan drive of Y shaft orientations are made by the drive 30 (refer to drawin g 
1 ) which consists of a non-illustrated linear motor etc. In addition, although a drive 30 is a device which 
makes a driving source the same linear motor as the stage equipment mentioned above, by drawing 1 , 
illustration reaches for convenience and it is shown as a mere block from on [ of explanation ] expedient. 
For this reason, in case the reticles Rl and R2 on a reticle stage RST are double exposure, it is used 
alternatively, and it has composition which can carry out a synchronous scan a wafer side also about 
which reticle. 

[0089] The parallel monotonous migration mirror 34 which changes from the same materials (for 
example, ceramic etc.) as a reticle stage RST to the edge by the side of one of X shaft orientations on 
this reticle stage RST is installed by Y shaft orientations, and the reflector is formed in the field by the 
side of one of X shaft orientations of this migration mirror 34 of mirror plane processing. The 
interferometer beam from the interferometer shown by length measurement shaft BI6X which 
constitutes the interferometer systems 36 of drawing 1 towards the reflector of this migration mirror 34 
is irradiated, and the location of a reticle stage RST is measured in the interferometer by receiving that 
reflected light and measuring the relative displacement over a datum plane like a wafer stage side. Here, 
the interferometer which has this length measurement shaft BI6X has two independently measurable 
interferometer opticals axis in fact, and location measurement of X shaft orientations of a reticle stage 
and measurement of the amount of YOINGU are possible for it. The interferometer which has this 
length measurement shaft BI6X is used in order to carry out the roll control of the reticle stage RST to a 
reticle in the direction which cancels relative rotation (rotational error) of a wafer based on the yawing 
information and X positional information of the wafer stages WS1 and WS2 from interferometers 16 and 
18 which have length measurement shaft BI1X by the side of the wafer stage mentioned later, and BI2X 
or to perform the direction synchronousr control of X. 

[0090] On the other hand, the cube-corner-reflector mirrors 35 and 37 of a pair are installed in the side 
(space near side in drawing 1 ) besides Y shaft orientations which are scanning directions (the scanning 
direction) of a reticle stage RST. As opposed to the double pass interferometer of a non-illustrated pair 
to these cube-corner-reflector mirrors 35 and 37 to drawing 2 And length measurement shaft BI7Y, The 
interferometer beam shown by BI8Y is irradiated, and it is returned to the reflector on the reticle base 
board 32 from the cube-corner-reflector mirrors 35 and 37. Then, each reflected reflected light is 
received with return and each double pass interferometer in the same optical path, and the relative 
displacement from the criteria location (it is a reflector on said reticle base board 32 at a reference 
position) of each cube-corner-reflector mirror 35 and 37 is measured. And the measurement value of 
these double pass interferometers is supplied to the stage control device 38 of drawing 1 , and the 
location of Y shaft orientations of a reticle stage RST is measured based on the average value. The 
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information on this Y shaft-orientations location is used for the reticle of calculation of the relative 
position of the reticle stage RST and the wafer stages WS and WS 1 2 based on the measurement value 
of an interferometer which has length measurement shaft BI3Y by the side of a wafer, and the scanning 
direction at the time of the scan exposure based on this (Y shaft orientations), and the synchronousr 
control of a wafer. 

[0091] On the other hand, the cube-corner-reflector mirrors 35 and 37 of a pair are installed in the side 
(space near side in drawing 1 ) besides Y shaft orientations which are scanning directions (the scanning 
direction) of a reticle stage RST. As opposed to the double pass interferometer of a non-illustrated pair 
to these cube-corner-reflector mirrors 35 and 37 to drawing 2 And length measurement shaft BI7Y, The 
interferometer beam shown by BI8Y is irradiated, and it is returned to the reflector on the reticle base 
board 32 from the cube- corner-reflector mirrors 35 and 37. Then, each reflected reflected light is 
received with the double pass interferometer of each return in the same optical path, and the relative 
displacement from the criteria location (it is a reflector on said reticle base board 32 at a reference 
position) of each cube-corner-reflector mirror 35 and 37 is measured. And the measurement value of 
these double pass interferometers is supplied to the stage control device 38 of drawing 1 , and the 
location of Y shaft orientations of a reticle stage RST is measured based on the average value. The 
information on this Y shaft-orientations location is used for the reticle of calculation of the relative 
position of the reticle stage RST and the wafer stages WS and WS 1 2 based on the measurement value 
of an interferometer which has length measurement shaft BI3Y by the side of a wafer, and the scanning 
direction at the time of the scan exposure based on this (Y shaft orientations), and the synchronousr 
control of a wafer. 

[0092] That is, reticle interferometer systems are constituted from this operation gestalt by the double 
pass interferometer of a pair shown by the interferometer 36 and length measurement shaft BI7Y, and 
BI8Y. 

[0093] Next, the interferometer systems which manage the location of the wafer stages WST1 and 
WST2 are explained, referring to drawing 1 thru/or drawing 3 . 

[0094] As shown in these drawings, the projection core and alignment system 24a of projection optics 
PL, The 1 st shaft (X-axis) passing through each detection core of 24b is met. In the field by the side of 
the X shaft orientations 1 of the wafer stage WS 1 The interferometer beam shown by 1st length 
measurement shaft BI1X from the interferometer 16 of drawing 1 is irradiated, and the interferometer 
beam shown by 2nd length measurement shaft BI2X from the interferometer 1 8 of drawing 1 is similarly 
irradiated by the field of a side besides X shaft orientations of the wafer stage WS 2 in accordance with 
the 1st shaft. And in interferometers 16 and 18, by receiving these reflected lights, the relative 
displacement from the criteria location of each reflector is measured, and X shaft-orientations location of 
the wafer stages WS1 and WS2 is measured. Here, as shown in drawing 2 , interferometers 16 and 18 
are 3 shaft interferometers which have three opticals axis each, and tilt measurement and theta 
measurement are possible for them in addition to measurement of X shaft orientations of the wafer 
stages WS1 and WS2. The output value of each optical axis can be independently measured now. Here, 
since Z and the leveling stage which is not illustrated [ which performs a minute drive and inclination 
drive of theta stage which is not illustrated / which performs theta rotation of the wafer stages WS1 and 
WS2 /, and Z shaft orientations ] are under a reflector in fact, it can act as the monitor of all the amounts 
of drives at the time of tilt control of a wafer stage with these interferometers 16 and 18. 
[0095] In addition, each interferometer beam of 1st length measurement shaft BI1X and 2nd length 
measurement shaft BI2X The wafer stages WS1 and WS2 are always hit [ therefore ] throughout the 
successive range of the wafer stages WS1 and WS2. About X shaft orientations The location of the 
wafer stages WS1 and WS2 is managed also based on the measurement value of 1st length measurement 
shaft BI1X and 2nd length measurement shaft BI2X or the times of any, such as the time of use of the 
alignment systems 24a and 24b, at the time of the exposure using projection optics PL. 
[0096] Moreover, the interferometer which has 3rd length measurement shaft BI3Y which crosses at 
right angles to the 1st shaft (X-axis) focusing on projection of projection optics PL as shown in drawing 
2 and drawing 3 , The interferometer which has length measurement shaft BI4Y as the 4th length 
measurement shaft which intersects the 1st shaft (X-axis) at a perpendicular focusing on each detection 
of the alignment systems 24a and 24b, respectively, and BI5Y, respectively is formed (however, only the 
length measurement shaft is illustrated all over drawing). 

[0097] In the case of this operation gestalt, for the direction location measurement of Y of the wafer 
stages WS1 and WS2 at the time of the exposure using projection optics PL The measurement value 



http : //www4 . ipdl . ncipi . go . j p/cgi -bin/tran_web_cgi_ej j e 



12/19/2006 



JP, 10-2 14783, A [DETAILED DESCRIPTION] 



Page 16 of 26 



based on [ of projection optics ] projection (i.e., the interferometer of length measurement shaft BOY 
which passes an optical axis AX) is used. For the direction location measurement of Y of the wafer stage 
WS 1 at the time of use of alignment system 24a The detection core of alignment system 24a, i.e., the 
measurement value of length measurement shaft BI4Y which passes an optical axis SX, is used. For the 
direction location measurement of Y of the wafer stage WS 2 at the time of alignment system 24b use 
The detection core of alignment system 24b, i.e., the measurement value of length measurement shaft 
BI5Y which passes an optical axis SX, is used. 

[0098] Therefore, according to each service condition, although the interferometer length measurement 
shaft of Y shaft orientations will separate from the reflector of the wafer stages WS1 and WS2, since it 
does not separate from at least one length measurement shaft, i.e., length measurement shaft BI1X, and 
BI2X from the reflector of each wafer stage WS1 and WS2, the interferometer optical axis to be used 
can reset the interferometer by the side of Y in the proper location which entered on the reflector. The 
reset approach of this interferometer is explained in full detail behind. 

[0099] In addition, each interferometer of length measurement shaft BI3Y for the above-mentioned Y 
measurement, BI4Y, and BI5Y is a biaxial interferometer which has two opticals axis each, and tilt 
measurement is possible for it in addition to measurement of Y shaft orientations of the wafer stages 
WS1 and WS2. [0100] which has been alike and become so that the output value of each optical axis can 
be measured independently The interferometer systems which manage the two-dimensional coordinate 
location of the wafer stages WS 1 and WS2 are constituted from this operation gestalt by a total of five 
interferometers of three interferometers which have interferometers 1 6 and 1 8 and length measurement 
shaft BI3Y, BI4Y, and BI5Y. 

[0101] Moreover, with this operation gestalt, while one side of the wafer stages WS1 and WS2 is 
performing the exposure sequence, another side performs wafer exchange and a wafer alignment 
sequence, so that it may mention later, but based on the output value of each interferometer, migration of 
the wafer stages WS1 and WS2 is managed by the stage control device 38 according to the command of 
a main control unit 90 so that there may be no interference of both stages in this case. 
[0102] Next, an illumination system is explained based on drawing 1 . This illumination system consists 
of the exposure light source 40, a shutter 42, a mirror 44, the beam expanders 46 and 48, the 1st fly eye 
lens 50, a lens 52, the oscillating mirror 54, a lens 56, the 2nd fly eye lens 58, a lens 60, the fixed blind 
62, a movable blind 64, a relay lens 66, and 68 grades, as shown in drawing 1 . 

[0103] Here, above-mentioned each part of a configuration of this illumination system is explained with 
that operation. 

[0104] After the laser beam injected from the light source section 40 which consists of KrF excimer 
laser which is the light source, and extinction systems (an extinction plate, aperture diaphragm, etc.) 
penetrates a shutter 42, a mirror 44 deviates, it is orthopedically operated by the suitable beam diameter 
with the beam expanders 46 and 48, and incidence of it is carried out to the 1st fly eye lens 50. The flux 
of light by which incidence was carried out to this 1st fly eye lens 50 is divided into two or more flux of 
lights by the element of the fly eye lens arranged two-dimensional, and incidence is carried out to the 
2nd fly eye lens 58 from the include angle from which each flux of light differed again with the lens 52, 
the oscillating mirror 54, and the lens 56. The flux of light injected from this 2nd fly eye lens 58 With a 
lens 60, the fixed blind 62 installed in Reticle R and the location [ **** ] is reached. After the cross- 
section configuration is specified in a predetermined configuration here, the movable blind 64 arranged 
in the location slightly defocused from the conjugation side of Reticle R is passed, and it passes through 
relay lenses 66 and 68. As uniform illumination light The rectangle slit-like lighting field IA (refer to 
drawing 2 ) is illuminated here [ the predetermined configuration and here ] where it was specified with 
the above-mentioned fixed blind 62 on Reticle R. 

[0105] Next, a control system is explained based on drawing 1 . This control system consists of the light 
exposure control devices 70 and stage control -device 38 grades which the subordinate of this main 
control unit 90 has centering on the main control unit 90 as a control means which controls the whole 
equipment in generalization. 

[0106] Here, the actuation at the time of exposure of the projection aligner 10 applied to this operation 
gestalt focusing on actuation of above-mentioned each part of a configuration of a control system is 
explained. 

[0107] Direct the light exposure control device 70 to the shutter driving gear 72, it makes the shutter 
mechanical component 74 drive, before a synchronous scan with Reticle R and a wafer (Wl or W2) is 
started, and opens a shutter 42. 
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[0108] Then, according to directions of a main control unit 90, the synchronous scan (scanning control) 
of Reticle R, Wafer (Wl or W2) RST, i.e., a reticle stage, and a wafer stage (WS1 or WS2) is started by 
the stage control device 38. This synchronous scan is performed by controlling each linear motor which 
constitutes the drive system of the reticle mechanical component 30 and a wafer stage by the stage 
control device 38, carrying out the monitor of the measurement value of length measurement shaft BI6X 
to length measurement shaft BI7Y of length measurement shaft BOY of the interferometer systems 
mentioned above, length measurement shaft BI1X or BI2X, and reticle interferometer systems, and 
BI8Y. 

[0109] And when uniform control of both the stages is carried out within a predetermined allowable 
error, it directs to the laser control unit 76, and pulse luminescence is made to start in the light exposure 
control unit 70. The lighting field IA of said rectangle of the reticle R by which the chromium vacuum 
evaporationo of the pattern was carried out is illuminated by this by the illumination light from an 
illumination system on the inferior surface of tongue, the image of the pattern in the lighting field is 
reduced by projection optics PL by 1/5 time, and projection exposure is carried out on the wafer (Wl or 
W2) with which the photoresist was applied to the front face. Here, compared with the pattern space on a 
reticle, the slit width of the scanning direction of the lighting field IA is narrow, it is carrying out the 
synchronous scan of Reticle R and the wafer (Wl or W2) as mentioned above, and sequential formation 
of the image of the whole surface of a pattern is carried out to the shot field on a wafer so that clearly 
also from drawing 2 . 

[0110] Here to the initiation and coincidence of pulse luminescence which were mentioned above the 
light exposure control unit 70 Until direct to the mirror driving gear 78, it makes the oscillating mirror 
54 drive and the pattern space on Reticle R passes through the lighting field IA (refer to drawing 2 ) 
completely That is, nonuniformity reduction of the interference fringe generated by two fly eye lenses 50 
and 58 by performing this control continuously is performed until the image of the whole surface of a 
pattern is formed in the shot field on a wafer. 

[0111] Moreover, synchronizing with Reticle R and the scan of Wafer W, drive control of the movable 
blind 64 is carried out by the blind control device 39, and such synchronous operation of a series of is 
managed by the stage control device 38 so that the illumination light may not leak during the above- 
mentioned scan exposure outside the protection-from-light field on the reticle in the shot edge section. 
[0112] By the way, since it is necessary to carry out luminescence of the pulse luminescence by the laser 
control unit 76 mentioned above n times (for n to be a positive integer) while the point of the arbitration 
on a wafer Wl and W2 passes lighting field width (w), if it sets an oscillation frequency to f and wafer 
scan speed is set to V, it needs to fill a degree type (2). 
[0113]f/n=V/w (2) 

Moreover, if exposure energy of one pulse irradiated on a wafer is set to P and resist sensibility is set to 
E, it is necessary to fill a degree type (3). 
[0114] nP=E (3) 

Thus, the light exposure control unit 70 calculates all about the good variate of the exposure energy P 
and the oscillation frequency f, and by controlling the extinction system which issued the command to 
the laser control unit 76, and was formed in the exposure light source 40, it carries out adjustable [ of the 
exposure energy P and the oscillation frequency f], or it is constituted so that the shutter driving gear 72 
and the mirror driving gear 78 may be controlled. 

[01 15] Furthermore, in a main control unit 90, when, amending the migration starting position 
(synchronous location) of a reticle stage and a wafer stage which performs a synchronous scan at the 
time of scanning exposure for example, amendment of the stage location according to the amount of 
amendments is directed to the stage control device 38 which carries out migration control of each stage. 
[01 16] Furthermore, in the projection aligner of this operation gestalt, the 1st carrier system for which a 
wafer is exchanged between the wafer stages WS 1 , and the 2nd carrier system which performs wafer 
exchange between the wafer stages WS 2 are formed. 

[0117] As are shown in drawing 7 , and the 1st carrier system is later mentioned between the wafer 
stages WS 1 in a left-hand side wafer loading location, it performs wafer exchange. This 1 st carrier 
system The 1st unload arm 184 attached in the 1st loading guide 182 prolonged in Y shaft orientations, 
the 1st slider 186 which moves along with this loading guide 182 and the 2nd slider 190, and the 1st 
slider 186, It consists of the 1st wafer loader constituted including the 1st load arm 188 grade attached in 
the 2nd slider 190, and the 1st pin center,large rise 180 which consists of three vertical-movement 
members prepared on the wafer stage WS 1 . 
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[01 18] Here, actuation of the wafer exchange by this 1st carrier system is explained briefly. 

[0119] Here, as shown in drawing 7 , the case where it is exchanged in wafer WT on the wafer stage WS 

1 in a left-hand side wafer loading location and the wafer Wl conveyed by the 1st wafer loader is 

explained. 

[0120] First, in a main control unit 90, the vacuum of the wafer holder which is not illustrated on the 
wafer stage WS 1 is turned off through a non-illustrated switch, and adsorption of wafer Wl' is canceled. 

[0121] Next, in a main control unit 90, the specified quantity rise drive of the pin center,large rise 180 is 
carried out through a non-illustrated pin center,large rise drive system. Thereby, wafer Wl f is raised to a 
predetermined location. In this condition, migration of the 1st unload arm 184 is supported to a non- 
illustrated wafer loader control unit with a main control unit 90. By this, drive control of the 1st slider 
186 is carried out by the wafer loader control unit, the 1st unload arm 184 moves onto the wafer stage 
WS 1 along with the loading guide 182, and it is located just under wafer Wl\ 
[0122] In this condition, the downward drive of the pin center,large rise 180 is carried out to a 
predetermined location with a main control unit 90. Since wafer Wl' is received and passed to the 1st 
unload arm 1 84 in the middle of descent of this pin center,large rise 1 80, in a main control unit 90, 
vacuum initiation of the 1 st unload arm 1 84 is directed to a wafer loader control device. Thereby, 
adsorption maintenance of wafer WT is carried out at the 1st unload arm 184. 

[0123] Next, in a main control unit 90, evacuation of the 1st unload arm 184 and migration initiation of 
the 1st load arm 188 are directed to a wafer loader control unit. The 2nd slider 190 starts migration in the 
direction of +Y in one with the 1st load arm 1 88 holding a wafer Wl at the same time the 1st unload arm 
1 84 starts migration in the direction of -Y of drawing 7 in one with the 1 st slider 1 86 by this. And when 
the 1st load arm 188 comes above the wafer stage WS 1, while the 2nd slider 190 is stopped by the 
wafer loader control unit, the vacuum of the 1st load arm 188 is canceled. 

[0124] The rise drive of the pin center,large rise 1 80 is carried out, and a wafer Wl is made to be lifted 
from a lower part by the pin center,large rise 1 80 in a main control unit 90 in this condition. 
Subsequently, in a main control unit 90, evacuation of a load arm is directed to a wafer loader control 
unit. The 2nd slider 190 starts migration in the direction of -Y in one with the 1st load arm 1 88 by this, 
and evacuation of the 1st load arm 188 is performed. With a main control unit 90, start the downward 
drive of the pin center,large rise 180, the wafer holder which is not illustrated on the wafer stage WS 1 is 
made to lay a wafer Wl , and the vacuum of the wafer holder concerned is turned ON at evacuation 
initiation and coincidence of this 1st load arm 188. Thereby, a series of sequences of wafer exchange are 
completed. 

[0125] Similarly, the 2nd carrier system performs wafer exchange like **** between the wafer stages 
WS 2 in a right-hand side wafer loading location, as shown in drawing 8 . This 2nd carrier system The 
2nd unload arm 194 attached in the 3rd slider 196 which moves along with the 2nd loading guide 192 
prolonged in Y shaft orientations, and this 2nd loading guide 192 and the 4th slider 200, and the 3rd 
slider 196, It consists of the 2nd wafer loader constituted including the 2nd load arm 198 grade attached 
in the 4th slider 200, and the 2nd pin center,large rise of un-illustrating [ which was prepared on the 
wafer stage WS 2 ]. 

[0126] Next, based on drawing 7 and drawing 8 , parallel processing by two wafer stages which are the 
descriptions of this operation gestalt is explained. 

[0127] The top view in the condition that exchange of a wafer is performed between the wafer stage WS 
1 and the 1 st carrier system as mentioned above in the wafer W2 on the wafer stage WS 2 in the left- 
hand side loading location while performing exposure actuation through projection optics PL is shown in 
drawing 7 . In this case, on the wafer stage WS 1 , as it mentions later succeedingly to wafer exchange, 
alignment actuation is performed. In addition, in drawing 7 , position control of the wafer stage WS 2 
under exposure actuation is performed based on the measurement value of length measurement shaft 
BI2X of interferometer systems, and BI3 Y, and wafer exchange and position control of the wafer stage 
WS 1 where alignment actuation is performed are performed based on the measurement value of length 
measurement shaft BI1X of interferometer systems, and BI4Y. 

[0128] In the loading location of the left-hand side shown in this drawing 7 , it is the arrangement by 
which the reference mark on the reference mark plate FM 1 of the wafer stage WS 1 comes just under 
alignment system 24a (refer to drawing 9 (A)). For this reason, in the main control unit 90, before 
alignment system 24a detects the reference mark MK2 on the reference mark plate FM 1, reset of the 
interferometer of length measurement shaft BI4Y of interferometer systems is performed. 
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[0129] The situation of image incorporation which detects an example of the configuration of a 
reference mark MK2 and it by the FIA system sensor of alignment system 24a is shown in drawin g 9 
(B). In this drawing 9 (B), the cross-joint-like mark which Sign Sx shows the image incorporation range 
of CCD, and is shown with Sign M is an index in a FIA system sensor. Here, although only the image 
incorporation range of X shaft orientations is shown, of course, the image incorporation with the same 
said of Y shaft orientations is performed in fact. 

[0130] When the image of the mark MK2 of drawing 9 (B) is captured by the sensor of a FIA system, 
the wave signal acquired by the image-processing system in the alignment control unit 80 is shown in 
drawing 9 (C). The location of the mark MK2 on the basis of an index core is detected in analyzing this 
wave signal in the alignment control unit 80. In a main control unit 90 Based on the location of said 
mark MK2, and length measurement shaft BI1X and the measurement result of the interferometer of 
BI4Y, the coordinate location of the mark MK2 on the reference mark plate FM 1 in the system of 
coordinates (suitably henceforth "the 1st stage system of coordinates") using length measurement shaft 
BI1X and BI4Y is computed. 

[0131] It continues at the wafer exchange mentioned above and reset of an interferometer, and search 
alignment is performed. Only in PURIARAIMENTO made during conveyance of a wafer Wl, since the 
position error is large, the search alignment performed after the wafer exchange is PURIARAIMENTO 
again performed on the wafer stage WS 1 . The location of three search alignment marks (not shown) 
specifically formed on the wafer Wl laid on the stage WS 1 is measured using the sensor of the LSA 
system of alignment system 24a etc., and alignment of X of a wafer Wl, Y, and the direction of theta is 
performed based on the measurement result. Actuation of each part in the case of this search alignment 
is controlled by the main control unit 90. 

[0132] Fine alignment which searches for the array of each shot field on a wafer Wl here using EGA is 
performed after termination of this search alignment. Specifically by interferometer systems (length 
measurement shaft BI1X, BI4Y) Carrying out sequential migration of the wafer stage WS 1 based on the 
shot array data on a design (alignment mark location data) managing the location of the wafer stage WS 
1 The alignment mark location of the predetermined sample shot on a wafer Wl is measured by the 
sensor of the FIA system of alignment system 24a etc., and all shot array data are calculated by the 
statistics operation by the least square method based on the design coordinate data of this measurement 
result and a shot array. Thereby, the coordinate location of each shot is computed on the above- 
mentioned 1st stage system of coordinates. In addition, actuation of each part in the case of this EGA is 
controlled by the main control unit 90, and the above-mentioned operation is performed by the main 
control unit 90. 

[0133] And with a main control unit 90, the relative-position relation of each shot to a mark MK2 is 
computed by subtracting the coordinate location of a reference mark MK2 mentioned above from the 
coordinate location of each shot. 

[0134] Location measurement of an alignment mark is performed, performing the automatic focus / auto 
leveling by measurement of the same AF/AL system 132 (refer to drawing 4 ) as the time of exposure, 
and control at the time of measurement by alignment system 24a, as mentioned above, and it can avoid 
producing the offset (error) by the posture of a stage between the times of alignment and exposure in the 
case of this operation gestalt. 

[0135] At the wafer stage WS 1 side, while the above-mentioned wafer exchange and alignment 
actuation are performed, by the wafer stage WS 2 side, the reticles Rl and R2 of two sheets as shown in 
drawing 12 are used, and double exposure is continuously performed by step - and - scanning method, 
changing exposure conditions. 

[0136] Relative-position-related calculation of each shot to a mark MK2 is specifically beforehand 
performed like the wafer Wl side mentioned above. This result, It is based on the result of relative- 
position detection (this is explained in full detail behind) of the wafer side top projection image of the 
marks MK1 and MK3 on the criteria arc plate FM 1 under the reticle alignment microscopes 144 and 
142, and the marks RMK1 and RMK3 corresponding to it on a reticle. Scanning exposure is performed 
by making a scanning direction carry out the synchronous scan of a reticle stage RST and the wafer 
stage WS 2 at every exposure of each shot field, carrying out sequential positioning of the shot field on a 
wafer W2 at the optical-axis lower part of projection optics PL. 

[0137] The exposure to all the shot fields on such a wafer W2 continues also after reticle exchange, and 
is performed. As exposure sequence of concrete double exposure, as shown in drawing 1 3 (A) After 
performing sequential scan exposure for each shot field of a wafer Wl to A1-A12 using a reticle R2 (A 
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pattern), In order of B1-B12 which are shown in drawing 13 (B), scanning exposure is performed, after 
carrying out specified quantity migration of the reticle stage RST in a scanning direction using a drive 
system 30 and setting a reticle Rl (B pattern) as an exposure location. Since a reticle R2 differs in 
exposure conditions (AF/AL, light exposure) or transmission from a reticle Rl at this time, it is 
necessary to measure each condition at the time of reticle alignment, and to change conditions according 
to that result. 

[0138] Actuation of each part in the double exposure of this wafer W2 is also controlled by the main 
control unit 90. 

[0139] When the direction of the wafer stage ended previously will be in a waiting state and both 
actuation ends the exposure sequence, and the wafer exchange and the alignment sequence which are 
performed in parallel on two wafer stages WS [ WS1 and ] 2 shown in drawing 7 mentioned above, 
migration control of the wafer stages WS1 and WS2 is carried out to the location shown in drawing 8 . 
And as for the wafer Wl on the wafer stage WS 1 where wafer exchange was made by the right-hand 
side loading position, and the alignment sequence ended the wafer W2 on the wafer stage WS 2 which 
the exposure sequence ended, an exposure sequence is performed under projection optics PL. 
[0140] By the right-hand side loading position shown in drawing 8 , the reference mark MK2 on the 
reference mark plate FM 2 will be positioned in the bottom of alignment system 24b as well as a left- 
hand side loading position, and the above-mentioned wafer exchange actuation and an alignment 
sequence will be performed. Of course, the reset action of the interferometer which has length 
measurement shaft BI5Y of interferometer systems is performed in advance of detection of the mark 
MK2 on the reference mark plate FM 2 by alignment system 24b. 

[0141] Next, the reset action of the interferometer by the main control unit 90 at the time of shifting to 
the condition of drawing 8 from the condition of drawin g 7 is explained. 

[0142] Although the wafer stage WS 1 is moved to the location (refer to drawing 10 (A)) to which the 
reference mark on the reference mark plate FM 1 comes just under the optical-axis AX core (projection 
core) of the projection optics PL shown in drawin g 8 after it performs alignment by the left-hand side 
loading position Since incidence of the interferometer beam of length measurement shaft BI4Y will not 
be carried out to the reflector 21 of the wafer stage WS 1 in the middle of this migration, it is difficult to 
move the wafer stage WS 1 to the location of drawing 8 immediately after alignment termination. For 
this reason, the following works are carried out with this operation gestalt. 

[0143] Namely, as explained previously, when the wafer stage WS 1 is located into a left-hand side 
loading position with this operation gestalt Since it is set up so that the reference mark plate FM 1 may 
come just under alignment system 24a, and the interferometer of length measurement shaft BI4Y is reset 
in this location Once return the wafer stage WS 1 to this location, and it is based on the distance 
(referred to as BL for convenience) of the detection core of alignment system 24a and the optical-axis 
core (projection core) of projection optics PL which are beforehand known from that location. Only 
distance BL moves the wafer stage WS 1 to X shaft-orientations right-hand side, carrying out the 
monitor of the measurement value of the interferometer 16 of length measurement shaft BI1X with 
which an interferometer beam does not go out. By this, the wafer stage WS 1 will be moved to the 
location shown in drawing 8 . 

[0144] And in a main control unit 90, as shown in drawing 10 (A), the reticle alignment microscopes 
144 and 142 perform relative-position detection of the wafer side top projection image of the marks 
MK1 and MK3 on the reference mark plate FM 1, and the marks RMK1 and RMK3 corresponding to it 
on a reticle using exposure light. 

[0145] The wafer side top projection image of the mark RMK (RMK1, RMK2) on Reticle R is shown in 
drawing 10 (B), and the mark MK (MK1, MK3) on a reference mark plate is shown in drawing (C). 
Moreover, the situation of image incorporation which detects the mark MK (MK1, MK3) on the wafer 
side top projection image of the mark RMK (RMK1 , RMK2) on Reticle R and a reference mark plate to 
coincidence is shown in the reticle alignment microscopes 144 and 142 in the state of drawing 10 (A) at 
drawing 10 (D). In this drawing 10 (D), Sign SRx shows the image incorporation range of CCD which 
constitutes a reticle alignment microscope. The wave signal with which it might be processed by the 



[0146] In a main control unit 90, before incorporating this wave signal wave form, the interferometer of 
length measurement shaft BI3Y is reset. A reset action can be performed when the length measurement 
shaft used for a degree can irradiate a wafer stage side face. 

[0147] The coordinate location of the marks MK1 and MK3 on the reference mark plate FM 1 in system 
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of coordinates (2nd stage system of coordinates) using length measurement shaft BI1X and BI3Y by 
this, The wafer side top projection image coordinate location of the mark RMK on reticle R will be 
detected, and the relative-position relation between an exposure location (projection core of projection 
optics PL), and the mark MK1 on the reference mark plate FM 1 and MK3 coordinate location is called 
for according to both difference. 

[0148] And more finally than the relative-position relation of each shot to the mark MK2 on the 
orientation plate FM 1 for which it asked previously, and the relative relation between an exposure 
location, and the mark MK1 on an orientation plate FM 1 and MK3 coordinate location in a main control 
unit 90, an exposure location and the relative-position relation of each shot are computed. According to 
the result, as shown in drawing 1 1 , exposure of each shot on a wafer Wl will be performed. 
[0149] As mentioned above, even if it performs the reset action of an interferometer, the reason in which 
high precision alignment is possible is because spacing of a reference mark and the virtual location 
computed by measurement of a wafer mark is computed by the same sensor by measuring the alignment 
mark of each shot field on a wafer Wl , after measuring the reference mark on the reference mark plate 
FM 1 by alignment system 24a. It is because highly precise exposure actuation can be performed even if 
the interferometer beam of the interferometer of Y shaft orientations will go out during migration of a 
wafer stage and will reset again by adding said relative distance to that value, if correspondence with an 
exposure location and a reference mark location has been taken under the reticle alignment microscopes 
142 and 144 before exposure since a reference mark and the relative-position relation (relative distance) 
of the location which should be exposed are called for at this time. 

[0150] In addition, since reference marks MK1-MK3 are on the always same orientation plate, if the 
drawing error is searched for beforehand, there will be no fluctuation factor only at offset management. 
Moreover, although RMK1 and RMK2 may have the offset by the reticle drawing error, if two or more 
marks are used at the time of reticle alignment, and a drawing error is mitigated or the reticle mark 
drawing error is beforehand measured so that it may be indicated by the publication-number No. 67271 
[ five to ] official report, for example, it can respond only by offset management similarly. 
[0151] Moreover, of course, the wafer stage WS 1 may be immediately moved linearly to the location of 
drawing 8 after alignment termination, carrying out the monitor of the measurement value of length 
measurement shaft BI1X and BI4Y, when length measurement shaft BI4Y does not go out, while the 
wafer stage WS 1 moves to the location of drawing 8 from an alignment termination location. In this 
case, it may be made to perform the reset action of an interferometer from relative-position detection of 
the wafer side top projection image of the marks MK1 and MK3 on the reference mark plate FM 1 under 
the reticle alignment microscopes 144 and 142, and the marks RMK1 and RMK3 corresponding to it on 
a reticle at which [ former ] time after the time of length measurement shaft BI3Y which passes along 
the optical axis AX of projection optics PL starting the reflector 21 which intersects perpendicularly 
with the Y-axis of the wafer stage WS 1 . 

[0152] What is necessary is to move the wafer stage WS 2 from an exposure termination location like 
the above to the loading position of the right-hand side shown in drawing 8 , and just to perform the 
reset action of the interferometer of length measurement shaft BIS Y. 

[0153] Moreover, an example of the timing of the exposure sequence which carries out sequential 
exposure of each shot field on the wafer Wl held on the wafer stage WS 1 is shown in drawing 14 , and 
the timing of this and the alignment sequence on the wafer W2 held on the wafer stage WS 2 performed 
in juxtaposition is shown in drawing 15 . With this operation gestalt, improvement in a throughput is 
aimed at by performing an exposure sequence, and wafer exchange and an alignment sequence in 
parallel to the wafers Wl and W2 on each wafer stage, moving independently two wafer stages WS1 and 
WS2 in the two-dimensional direction. 

[0154] However, when carrying out concurrent processing of two actuation using two wafer stages, the 
actuation performed on one wafer stage may affect the actuation to which it is carried out on the wafer 
stage of another side as a disturbance factor. Moreover, there is also actuation which does not affect the 
actuation to which actuation performed on one wafer stage is carried out conversely on the wafer stage 
of another side. So, with this operation gestalt, it divides into the actuation which causes disturbance 
among the actuation which carries out parallel processing, and the actuation not becoming, and timing 
adjustment of each actuation is achieved so that actuation leading to disturbance or actuation leading to 
disturbance may be performed to coincidence. 

[0155] For example, during scanning exposure, since the synchronous scan of a wafer Wl and the reticle 
R is carried out at uniform velocity, when not becoming a disturbance factor, it is necessary to eliminate 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 2/1 9/2006 



JP,10-214783,A [DETAILED DESCRIPTION] 



Page 22 of 26 



the disturbance factor of the from else as much as possible. For this reason, during the scanning 
exposure on one wafer stage WS 1 , timing adjustment is made so that it may be in a quiescent state in 
the alignment sequence performed with the wafer W2 on the wafer stage WS 2 of another side. Namely, 
since mark measurement in an alignment sequence is performed in the condition of having made the 
wafer stage WS 2 standing it still in a mark location, for scanning exposure, it does not cause 
disturbance but can perform [ be / it / under / scanning exposure / concurrency ] mark measurement. The 
scanning exposure shown to a wafer Wl in drawing 1 5 by the number "1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 
21, 23" of operation when this is seen by drawing 14 and drawing 15 , It turns out that mark 
measurement actuation in each alignment mark location shown to a wafer W2 in drawing 1 6 by the 
number "1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23" of operation is performed synchronizing with mutual. 
On the other hand, since it is uniform motion during scanning exposure also in an alignment sequence, it 
does not become disturbance but high precision measurement can be performed. 

[0156] Moreover, it is possible to be the same at the time of wafer exchange. Since especially vibration 
produced in case a wafer is delivered to a pin center,large rise from a load arm can cause disturbance, 
according to the time of acceleration and deceleration before and after [ before scanning exposure ] 
coming to perform a synchronous scan at uniform velocity (it becomes a disturbance factor), it may be 
made to deliver a wafer. 

[0157] Timing adjustment mentioned above is performed by the main control unit 90. 
[0158] As explained above, according to the projection aligner 10 of this operation gestalt, two wafer 
stages WS 1 and WS2 which hold two wafers independently, respectively are provided. While moving 
these two wafer stages independently of the XYZ direction and performing wafer exchange and 
alignment actuation on one wafer stage Since each other actuation was switched when we decided to 
perform exposure actuation on the wafer stage of another side and both actuation was completed, it 
becomes possible to raise a throughput sharply. 

[0159] moreover, from it having been made to perform the measurement sequence of the reference mark 
plate arranged on a wafer stage, while resetting the interferometer of the length measurement shaft used 
in the actuation after a switch, when switching the above-mentioned actuation The length measurement 
shaft of interferometer systems is the reflector (when forming a migration mirror independently) of a 
wafer stage. Since there is no un-arranging and it becomes possible to shorten the reflector (for it to be a 
migration mirror when forming a migration mirror independently) of a wafer stage especially even if it 
separates from this migration mirror The miniaturization of a wafer stage can be realized easily and die 
length of one side of a wafer stage can specifically be miniaturized even in the magnitude of slightly 
larger extent than a wafer diameter. In addition to becoming possible to include easily two wafer stages 
which can carry out movable independently by this in equipment, it becomes possible to raise the 
positioning engine performance of each wafer stage. 

[0160] furthermore, about the wafer stage of the direction where exposure actuation is performed The 
reticle alignment microscopes 142 and 144 (exposure light alignment sensor) which minded [ the 
interferometer reset for length measurement and ] projection optics PL perform mark measurement on a 
reference mark plate. From our having decided to perform mark measurement on a reference mark plate 
to the interferometer reset for length measurement, and coincidence by alignment system 24a or 24b 
(off-axis alignment sensor) about the wafer stage of the direction where wafer exchange and alignment 
actuation are performed It becomes possible [ switching the interferometer length measurement shaft 
which manages the location of a wafer stage ] also in the case of exposure by the alignment by each 
alignment system, and projection optics. In this case, in case a mark on ** reference mark plate is 
measured in alignment system 24a or 24b Measure the coordinate location of this mark on the 1 st stage 
system of coordinates, and detect the alignment mark of the sample shot on a wafer after that [ ** ], and 
it is asked for the array coordinate (coordinate location for exposure) of each shot on the 1 st stage 
system of coordinates by the EGA operation. ** Ask for the relative-position relation between a mark on 
a reference mark plate, and the coordinate location for exposure of each shot from the result of the 
above-mentioned ** and **. ** The reticle alignment microscopes 142 and 144 detect the relative- 
position relation between the mark on a reference mark plate, and a reticle projection coordinate location 
on the 2nd stage system of coordinates through projection optics PL before exposure. ** Since each shot 
is exposed using the above-mentioned ** and **, even if it switches the interferometer length 
measurement shaft which manages the location of a wafer stage, it can expose with high degree of 
accuracy. Consequently, without performing base-line measurement which measures the projection core 
of projection optics like the former, and spacing based on [ of an alignment system ] detection, the 
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alignment of a wafer becomes possible and it becomes unnecessary [ loading of a big reference mark 
plate which is indicated by the publication-number No. 176468 / seven to / official report ]. 
[0161] Moreover, since at least two alignment systems which perform mark detection on both sides of 
projection optics PL are provided according to the above-mentioned operation gestalt, it becomes 
possible by shifting two wafer stages by turns to carry out parallel processing of the alignment actuation 
performed using alternation in each alignment system, and the exposure actuation. 

[0162] Moreover, according to the above-mentioned operation gestalt, the neighborhood of an alignment 
system, and since it is arranged so that it can carry out especially in each alignment location, the shift to 
an alignment sequence from wafer exchange is performed smoothly, and the wafer loader which 
performs wafer exchange can obtain a higher throughput. 

[0163] Furthermore, since a high throughput which was mentioned above is obtained according to the 
above-mentioned operation gestalt, even if it detaches the alignment system of an off-axis more greatly 
than projection optics PL and installs it, the effect of degradation of a throughput is almost lost. For this 
reason, it is high N. A. (numerical aperture) of a straight cylinder mold, and it becomes possible to design 
and install the small optical system of aberration. 

[0164] Moreover, since it has the interferometer beam from the interferometer of each optical axis of 
two alignment systems and projection optics PL which measures a core mostly for every optical system 
according to the above-mentioned operation gestalt, It becomes possible to be able to measure two wafer 
stage locations correctly in the condition that there is no ATSU ******, respectively in any [ at the time 
of the pattern exposure through the time of alignment, or projection optics ] case, and to move two wafer 
stages independently to it correctly. 

[0165] Furthermore, length measurement shaft BI1X and BI2X which were prepared towards the 
projection core of projection optics PL along the direction (here X shaft orientations) where two wafer 
stages WS1 and WS2 are located in a line from both sides In order to always irradiate to the wafer stages 
WS 1 and WS2 and to measure X shaft-orientations location of each wafer stage, it becomes possible to 
carry out migration control so that two wafer stages may not interfere mutually. 
[0166] Moreover, according to the above-mentioned operation gestalt, since double exposure is 
performed using the reticle R of two or more sheets, the improvement effectiveness of high resolution 
and DOF (depth of focus) is acquired. In order to have to repeat an exposure process twice [ at least ], 
there was un-arranging [ that the exposure time became long and a throughput fell sharply ], but since a 
throughput can improve sharply by using the projection aligner of this operation gestalt, this double 
exposure method can acquire high resolution and the improvement effectiveness of DOF, without 
reducing a throughput. 

[0167] For example, it sets to Tl (wafer swap time), T2 (search alignment time amount), T3 (fine 
alignment time amount), and T four (1 time of exposure time). Each processing time in a 8 inch wafer T 
1 :9 seconds, T 2:9 seconds, T 3:12 seconds, If double exposure is performed by the conventional aligner 
by which a series of processings are sequentially performed using one wafer stage when it considers as T 
4:28 seconds It is set to 41 (at [the time of **/]). throughput THOR=3600-/(Tl+T2+T3+T-four*2) 
-3600/(30+28*2) = - Compared with the throughput (THOR=3600/(T1+T2+T3+T four) =3600 / 58= 
62 (at [the time of **/])) of equipment, a throughput is downed to 66% conventionally which enforces 
the single exposing method using one wafer stage, since [ on the other hand, ] the exposure time is larger 
when performing double exposure, carrying out parallel processing of Tl, T2 and T3, and the T four 
using the projection aligner of this operation gestalt — throughput THOR=3600/(28+28) = — it is set to 
64 (at [the time of **/]), and it becomes possible to improve a throughput sharply, maintaining the 
improvement effectiveness of high resolution and DOF. Moreover, the exposure time becomes possible 
[ increasing a long part and EGA mark ], and alignment precision improves. 

[0168] « — 2nd operation gestalt» — next, the 2nd operation gestalt of this invention is explained 
based on drawin g 16 and drawing 17 . Here, about a component the same as that of the 1 st operation 
gestalt mentioned above, or equivalent, while using the same sign, the explanation shall be given simple 
or it shall omit. 

[0169] As a projection aligner is shown in this 2nd operation gestalt at drawing 16 , die length of one 
side of the wafer stage WS 1 (die length of one side of WS2 is the same as this) Since it is longer than 
the mutual distance BL (a mutual distance of length measurement shaft BI5Y and BOY is the same as 
this) of length measurement shaft BI4Y and BI3Y, While the wafer stage WS 1 (or WS2) moves from 
the termination location of an alignment sequence to the starting position of an exposure sequence, it has 
the description at the point that length measurement beam BI4Y (or BI5Y) goes out from the reflector of 
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a stage. For this reason, although the point which becomes measurable [ the reference mark of a 
reference mark plate ] after reset of an interferometer differs from the case of the 1 st operation gestalt 
mentioned above so that it may mention later, the configuration of other parts etc. is the same as that of 
the projection aligner 10 of the 1st operation gestalt mentioned above. 

[0170] After the alignment of the wafer stage WS 1 top wafer Wl is completed, signs that the 
interferometer of length measurement shaft BI3Y is reset are shown in drawing 16 . 
[0171] Fine alignment (carried out by EGA mentioned above) actuation of the wafer Wl according [ the 
interferometer of length measurement shaft BI1X which has managed the location of the wafer stage WS 
1 so that clearly also from this drawing 16 , and BI4Y ] to alignment system 24a or subsequent ones 
Since an interferometer beam does not separate from the reflector formed in Y shaft-orientations end 
side of the wafer stage WS 1 In a main control unit 90, the wafer stage WS 1 is moved to the location of 
drawing 16 where the reference mark plate FM 1 is positioned in the bottom of the projection lens PL 
from an ARAMENTO termination location, carrying out the monitor of the measurement value of the 
interferometer of length measurement shaft BI1X and BI4Y. Under the present circumstances, just 
before positioning the reference mark plate FM 1 just under the projection lens PL, the interferometer 
beam of length measurement shaft BOY comes to be reflected in the reflector of the wafer stage WS 1 . 
[0172] In this case, unlike the case of the 1st operation gestalt mentioned above, since it is carried out 
based on the measurement value of the interferometer of length measurement shaft BI1X and BI4Y, with 
a main control unit 90, the position control of the wafer stage WS 1 has managed the location of the 
wafer stage WS 1 correctly, and it is it at this time (just before positioning the reference mark plate FM 1 
just under the projection lens PL), and it resets the interferometer of length measurement shaft BI3Y. 
Position control of the wafer stage WS 1 comes (the change of system of coordinates is performed to the 
2nd stage system of coordinates from the 1st stage system of coordinates) to be performed after reset 
termination based on the measurement value of the interferometer of length measurement shaft BI1X 
and BI3Y. 

[0173] Then, the wafer stage WS 1 is positioned in the location shown in drawing 16 with a main control 
unit 90. Like the case of the 1st operation gestalt mentioned above using the reticle microscopes 142 and 
144 Relative-position detection of the wafer side top projection image of the marks MK1 and MK3 on 
the reference mark plate FM 1, and the marks RMK1 and RMK3 corresponding to it using exposure 
light on a reticle, Namely, after detecting relative-position relation between marks RMK1 and RMK3 
and an exposure location (projection core of projection optics PL), More finally than the relative- 
position relation between the relative-position relation of each shot to the mark MK2 on the reference 
mark plate FM 1 currently called for beforehand, an exposure location, and the mark MK1 on the 
reference mark plate FM 1 and MK3 coordinate location, an exposure location and the relative-position 
relation of each shot are computed. It exposes according to the result (refer to drawing 1 1 ). (double 
exposure mentioned above) 

[0174] Although it separates from length measurement shaft BI4Y from a reflector according to an 
exposure location and becomes measurement impossible during this exposure, since the switch of the 
length measurement shaft for the position control of the wafer stage WS 1 has already been performed, 
there is no un-arranging. 

[0175] Thus, while actuation of an exposure sequence is performed by one wafer stage WS 1 side, 
position control is made based on the measurement value of the interferometer of length measurement 
shaft BI2X and BI5Y, and, as for the wafer stage WS 2 of another side, W exchange sequence and the 
wafer alignment sequence are performed. In this case, in the wafer stage WS 1 side, since double 
exposure is performed like the above-mentioned, the direction of actuation of the wafer exchange 
sequence by the side of the wafer stage WS 2 and a wafer alignment sequence is completed previously, 
and the wafer stage WS 2 is in the standby condition after that. 

[0176] When all exposure of a wafer Wl is completed, in a main control unit 90, carrying out the 
monitor of the measurement value of the interferometer of length measurement shaft BI1X and BI3Y, 
the interferometer beam of length measurement shaft BI4Y moves to the location reflected in the 
reflector of the wafer stage WS 1 on the wafer stage WS 1, and resets the interferometer of length 
measurement shaft BI4Y. After reset action termination, with a main control unit 90, the length 
measurement shaft for control of the wafer stage WS 1 is again switched to length measurement shaft 
BI1X and BI4Y, and the wafer stage WS 1 is moved to a loading position. 

[0177] Although the interferometer beam of length measurement shaft BI3Y separates from a reflector 
and serves as measurement impossible shortly during this migration, since the switch of the length 
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measurement shaft for the position control of the wafer stage WS 1 has already been performed, there is 
no un-arranging. 

[0178] In a main control unit 90, migration of the wafer stage WS 2 is started in parallel to making it 
move towards the loading position of the wafer stage WS 1 that the reference mark plate FM 2 of the 
wafer stage WS 2 should be positioned down to projection optics PL. In the middle of this migration, 
like the above-mentioned, perform reset of the interferometer of length measurement shaft BI3Y, and it 
is made after that to be the same as that of the above-mentioned. Relative-position detection of the wafer 
side top projection image of the marks MK1 and MK3 on the reference mark plate FM 2, and the marks 
RMK1 and RMK3 corresponding to it using the reticle microscopes 142 and 144 on a reticle, Namely, 
after detecting relative-position relation between marks RMK1 and RMK3 and an exposure location 
(projection core of projection optics PL), More finally than the relative-position relation between the 
relative-position relation of each shot to the mark MK2 on the reference mark plate FM 2 currently 
called for beforehand, an exposure location, and the mark MK1 on the reference mark plate FM 2 and 
MK3 coordinate location, an exposure location and the relative-position relation of each shot are 
computed. Exposure (double exposure mentioned above) is started according to the result. 
[0179] It does in this way, the wafer stage WS 1 is moved to drawing 17 to a loading position, and the 
situation when actuation of an exposure sequence is performed by the wafer stage WS 2 side is shown. 
[0180] by this loading position, like the case of the 1st operation gestalt, the mark MK2 on the reference 
mark plate FM 1 positions, it is made the bottom of alignment system 24a, and a main control unit 90 
detects the coordinate location of a mark MK2 like the case of the 1st operation gestalt on wafer 
exchange termination, simultaneously the 1st stage system of coordinates (BI1X, BI4Y). Next, EGA 
measurement is carried out to the mark on a wafer Wl , and the coordinate location of each shot in the 
same system of coordinates is computed. Namely, the relative-position relation of each shot to a mark 
MK2 is computed by subtracting the coordinate location of the mark MK2 on an orientation plate FM 1 
from the coordinate location of each shot. EGA actuation will be ended at this time, and it will wait for 
exposure termination of the wafer stage WS 2 top wafer W2, and will shift to the condition of drawing 
16 again. 

[0181] According to the projection aligner of the operation gestalt of **** 2 explained above, can 
acquire effectiveness equivalent to the 1st operation gestalt mentioned above, and also The length 
measurement shaft which switches in the middle of migration of the stage at the time of switching to 
actuation of an exposure sequence, and is used a front and after a switch, respectively is made to be 
reflected in the reflector of a wafer stage in coincidence after termination of an alignment sequence of 
operation, moreover, from the length measurement shaft which switches in the middle of migration of 
the stage at the time of switching to actuation of wafer exchange and an alignment sequence after 
termination of an exposure sequence of operation, and is used a front and after a switch, respectively 
having been made to be reflected in the reflector of a wafer stage in coincidence The exposure light 
alignment sensor (reticle alignment microscope 142,144) which minded projection optics PL after the 
interferometer reset for length measurement performs mark measurement on a reference mark plate. In 
advance of this, reset of the interferometer for length measurement is performed also in the case of wafer 
exchange, and it becomes possible to perform mark measurement on an orientation plate after wafer 
exchange termination by the off-axis alignment sensor (alignment systems 24a and 24b). Therefore, it 
becomes possible to switch the interferometer of stage control to the interferometer which has the length 
measurement shaft used in the actuation after a switch in the middle of a switch of the exposure 
actuation and wafer exchange actuation by projection optics PL in the middle of a switch with the 
alignment actuation by each alignment system, and the exposure actuation by projection optics PL. 
Therefore, it becomes possible to aim at improvement in a throughput further compared with the case of 
the 1st operation gestalt which was switching the length measurement shaft to the mark measurement on 
a reference mark plate, and coincidence. 

[0182] In addition, although the above 1st and the 2nd operation gestalt explained the case where it was 
applied to the equipment with which this invention exposes a wafer using a double exposure method 
While the equipment of this invention performs exposure twice by one wafer stage side like the above- 
mentioned at the reticle of two sheets (double exposure), this When carrying out wafer exchange and 
wafer alignment in parallel by the wafer stage side of another side which can carry out movable 
independently, while a throughput higher than the conventional single exposure is obtained, it is because 
there is big effectiveness that large improvement in resolution can be aimed at, especially. However, also 
when the applicability of this invention is not limited to this and exposed by the single exposing method, 
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this invention can be applied suitably. For example, supposing each processing time (Tl - T four) of a 8 
inch wafer is the same as that of the above-mentioned If Tl, T2, and T3 are made into one group (a total 
of 30 seconds) and T four (28 seconds) and parallel processing are performed when carrying out 
exposure processing by the single exposing method using two wafer stages like this invention the former 
which a throughput is set to THOR=3600 / 30= 120 (at [the time of **/]), and enforces the single 
exposing method using one wafer stage — throughput THOR= of equipment — it becomes possible to 
obtain an almost double high throughput compared with 62 (at [the time of **/]). 

[0183] Moreover, although the above-mentioned operation gestalt explained the case where step - and - 
scanning method performed scan exposure, even if it is at the electron ray aligner (EB aligner), X-ray 
aligner, and SUTITCHINGU exposure time which compounds a chip and a chip further when this 
invention is not limited to this and it performs quiescence exposure by the step-and-repeat method and, 
of course, it is applicable similarly. 
[0184] 

[Effect of the Invention] As explained above, according to invention given in claims 1-4, and 6-11, there 
is outstanding effectiveness which is not in the former that improvement in a throughput, and small and 
lightweight-izing of a substrate stage can be attained. 

[0185] Moreover, according to invention according to claim 5, the projection exposure approach which 
can attain improvement in a throughput, and small and lightweight-izing of a stage is offered. 
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[The contents of amendment] 

[Claim(s)] 

[Claim 1] 

It is the projection aligner which carries out projection exposure of the image of the pattern formed in 
the mask on an induction substrate through projection optics, 

An induction substrate is held and it is the movable 1st substrate stage about the inside of a two- 
dimensional flat surface.; 

Holding an induction substrate, said 1st substrate stage is the independently movable 2nd substrate stage 
about the inside of the same flat surface as said 1st substrate stage.; 

Alignment system for detecting the mark on the induction substrate which was formed apart from said 
projection optics and held on said substrate stage or on said substrate stage; 

The 1st length measurement shaft which always measures the location of said 1st shaft orientations of 
said 1st substrate stage from the one side of the 1st shaft orientations passing through the projection core 
of said projection optics, and the detection core of said alignment system, The 2nd length measurement 
shaft which always measures the location of said 1st shaft orientations of said 2nd substrate stage from 
the other side of said 1st shaft orientations, Interferometer systems which are equipped with the 3rd 
length measurement shaft which intersects said 1st shaft and perpendicular focusing on projection of 
said projection optics, and the 4th length measurement shaft which intersects said 1st shaft and 
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perpendicular focusing on detection of said alignment system, and measure the two-dimensional location 
of said 1st and 2nd substrate stage with these length measurement shafts, respectively; 
While the induction substrate which the location of one stage of said 1st substrate stage and the 2nd 
substrate stages was managed using the measurement value of said 3rd length measurement shaft of said 
interferometer systems, and was held on one [ this ] stage is exposed The physical relationship of the 
alignment mark on the induction substrate held on the stage of another side of said 1st substrate stage 
and the 2nd substrate stages and the reference point on the stage of said another side the detection result 
of said alignment system, and the measurement value of the 4th length measurement shaft of said 
interferometer systems After controlling actuation of said two substrate stages to be used and detected, 
while using the measurement value of said 3rd length measurement shaft and resetting the interferometer 
of said 3rd length measurement shaft in the condition in which location measurement of the stage of said 
another side is possible Control means which controls actuation of the stage of said another side so that 
the origin/datum on the stage of said another side is positioned in the location which can detect physical 
relationship with the predetermined origin/datum in the projection field of said projection optics; 
The projection aligner which ****. 
[Claim 2] 

It has another alignment system which has a detection core on said 1st shaft in the opposite side of said 
alignment system about said projection optics, 

Said interferometer systems are equipped with the 5th length measurement shaft which intersects said 
1st shaft and perpendicular focusing on detection of said another alignment system, 
While the induction substrate which the location of one [ said ] stage was managed using the 
measurement value of said 3rd length measurement shaft of said interferometer systems, and was held 
on one [ this ] stage is exposed, said control means After controlling actuation of said two substrate 
stages so that the physical relationship of the alignment mark on the induction substrate held on the stage 
of said another side and the reference point on the stage of said another side is detected using the 
detection result of said alignment system, and the measurement value of the 4th length measurement 
shaft of said interferometer systems While resetting the interferometer of said 5th length measurement 
shaft in the condition in which location measurement of one [ said ] stage is possible using the 
measurement value of said 5th length measurement shaft The projection aligner according to claim 1 
characterized by controlling actuation of one [ said ] stage so that the origin/datum on one [ said ] 
substrate stage is positioned in the detection field of said another alignment system. 
[Claim 3] 

It has further the carrier system which delivers an induction substrate between said 1st substrate stage 
and said 2nd substrate stage, 

Said control means is a projection aligner according to claim 2 characterized by being in the condition 
which positioned the origin/datum on one [ said ] substrate stage, and delivering a substrate between one 
[ said ] stage and said carrier system in the detection field of said another alignment system. 
[Claim 4] 

On said 1st substrate stage and said 2nd substrate stage, the reference mark as a reference point of said 
stage is formed, respectively, 

The predetermined reference point in the projection field of said projection optics is based on projection 
of the pattern image of said mask, 

The projection aligner according to claim 1 characterized by having further a mark location detection 
means to detect the relative-position relation between the projection core of the pattern image of said 
mask, and the reference mark on said stage through said mask and said projection optics. 
[Claim 5] 

It is the projection exposure approach which carries out projection exposure of the image of the pattern 
of a mask on an induction substrate through projection optics, 

An induction substrate is held and two independently movable substrate stages are respectively prepared 
for the inside of the same flat surface, 

While a predetermined interferometer performs one location measurement of said two stages, projection 
exposure of the pattern image of said mask is carried out on the induction substrate held on one [ this ] 
stage, 

While an interferometer other than said predetermined interferometer performs location measurement of 
the stage of another side of said two stages during exposure of the substrate held on one [ said ] stage, 
the physical relationship of the alignment mark on the substrate held on the stage of this another side and 
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the reference point on the stage of said another side is measured, 

While resetting said predetermined interferometer with said predetermined interferometer after exposure 
termination of the substrate held on one [ said ] stage in the condition in which location measurement of 
the stage of said another side is possible, the origin/datum of the stage of said another side is positioned 
in the location which can detect physical relationship with the predetermined origin/datum in the 
projection field of said projection optics, 

The projection exposure approach characterized by performing alignment of the induction substrate and 
the pattern image of a mask which were held on the stage of said another side using said reset 
predetermined interferometer based on said measured physical relationship. 
[Claim 6] 

It is the projection aligner which carries out projection exposure of the image of the pattern formed in 
the mask on an induction substrate through projection optics, 

An induction substrate is held and it is the movable 1st substrate stage about the inside of a two- 
dimensional flat surface.; 

Holding an induction substrate, said 1st substrate stage is the independently movable 2nd substrate stage 
about the inside of the same flat surface as said 1st substrate stage.; 

Alignment system for detecting the mark on the induction substrate which was formed apart from said 
projection optics and held on the reference mark and said substrate stage on said substrate stage; 
The 1st length measurement shaft for measuring the location of said 1st shaft orientations of said 1st 
substrate stage from the one side of the 1st shaft orientations passing through the projection core of said 
projection optics, and the detection core of said alignment system, The 2nd length measurement shaft for 
measuring the location of said 1st shaft orientations of said 2nd substrate stage from the other side of 
said 1st shaft orientations, Interferometer systems which are equipped with the 3rd length measurement 
shaft which intersects perpendicularly with said 1st shaft focusing on projection of said projection 
optics, and the 4th length measurement shaft which intersects perpendicularly with said 1 st shaft 
focusing on detection of said alignment system, and measure the two-dimensional location of said 1 st 
and 2nd substrate stage with these length measurement shafts, respectively; 

While exposing the induction substrate on one [ this ] stage, managing the location of one stage of said 
1st substrate stage and said 2nd substrate stages using the 3rd length measurement shaft of said 
interferometer systems While searching for the physical relationship of the mark on the induction 
substrate held on the stage of said another side, and the reference mark on the stage of said another side 
using said alignment system, managing the location of the stage of said another side using the 4th length 
measurement shaft of said interferometer systems Control means which searches for the physical 
relationship of the projection location of the pattern image of said mask by said projection optics, and 
the reference mark on the stage of said another side, using said 3rd length measurement shaft and 
managing the location of the stage of said another side after exposure of the induction substrate held on 
one [ said ] stage; 

The projection aligner characterized by ****(ing). 
[Claim 7] 

The projection aligner according to claim 6 which is after exposure of the induction substrate held on 
one [ said ] stage, and is characterized by resetting the measurement value of the 3rd length 
measurement shaft of said interferometer systems when searching for the physical relationship of the 
projection location of the pattern image of said mask by said projection optics, and the reference mark 
on the stage of said another side. 
[Claim 8] 

the physical relationship of the mark on the induction substrate with which said control means was held 
on the stage of said another side, and the reference mark on the stage of the another side — and When the 
physical relationship of the projection location of the pattern image of said mask by said projection 
optics and the reference mark on the stage of said another side is searched for The projection aligner 
according to claim 6 characterized by exposing the induction substrate held on the stage of said another 
side while controlling the location of the stage of said another side based on the measurement result of 
the 3rd length measurement shaft of ******. 
[Claim 9] 

Said control means is a projection aligner according to claim 8 characterized by positioning the stage of 
said another side and exchanging an induction substrate after exposure of the induction substrate held on 
the stage of said another side so that the reference mark on the stage of said another side may enter in the 
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detection field of said alignment system. 
[Claim 10] 

The projection aligner according to claim 9 characterized by resetting the measurement value of the 4th 
length measurement shaft of said interferometer systems when detecting the reference mark on the stage 
of said another side by said alignment system. 
[Claim 11] 

It is the projection aligner which carries out projection exposure of the image of the pattern formed in 
the mask on an induction substrate through projection optics, 

An induction substrate is held and it is the movable 1 st substrate stage about the inside of a two- 
dimensional flat surface.; 

Holding an induction substrate, said 1 st substrate stage is the independently movable 2nd substrate stage 
about the inside of the same flat surface as said 1st substrate stage.; 

Carrier system which delivers an induction substrate between said 1 st substrate stage and said 2nd 
substrate stage; 

Alignment system for detecting the mark on the substrate which was formed apart from said projection 
optics and held on the reference mark and said substrate stage on said substrate stage; 
While one stage of said 1st substrate stages and said 2nd substrate stages performs delivery of said 
carrier system and induction substrate, it has the control means which controls said two substrate stages 
so that the stage of another side performs exposure actuation, 

This control means is a projection aligner characterized by controlling one [ said ] stage so that the 
reference mark on one [ said ] stage enters in the detection field of said alignment system, when one 
[ said ] stage delivers an induction substrate between said carrier system. 
[Claim 12] 

It is the projection aligner which projects the image of a pattern on an induction substrate and exposes 
this induction substrate, 

It has a reflector for interferometers, an induction substrate is held, and it is the 1 st stage movable in the 
two-dimensional direction.; 

It has a reflector for interferometers, an induction substrate is held, and said 1 st stage is the 2nd stage 
movable in the two-dimensional direction independently.; 

The 1st alignment system for searching for the 1st physical relationship of the criteria arranged on said 
stage, and the shot field on the induction substrate held on this stage; 

Projection optics for separating to the 1st shaft orientations, being arranged to said 1st alignment system, 
and projecting said pattern image on an induction substrate; 

The 2nd alignment system for searching for the 2nd physical relationship with the criteria arranged on 
the projection location and said stage of said pattern image by said projection optics; 
In order to search for said 1 st physical relationship, when alignment actuation which uses said 1 st 
alignment system and performs mark detection of the induction substrate on one stage is performed, the 
location of said 1 st shaft orientations of one [ said ] stage When exposure actuation which exposes the 
induction substrate on the stage of another side using the 1 st length measurement shaft for measuring 
from the 1 side of said 1st shaft orientations and said projection optics is performed, the location of said 
1 st shaft orientations of the stage of said another side It is arranged possible [ measurement of the 
location of the 2nd length measurement shaft for measuring from a side besides said 1st shaft 
orientations, and the 2nd shaft orientations perpendicular to said 1 st shaft orientations of the stage of 
said another side where exposure actuation to said induction substrate is performed ]. The 3rd length 
measurement shaft which separates from the reflector of the stage of said another side after termination 
of said exposure actuation, In parallel to said exposure actuation, it is arranged possible [ measurement 
of the location of said 2nd shaft orientations of one / said / stage where alignment actuation to said 
induction substrate is performed ]. It has the interferometer systems and; which have the 4th length 
measurement shaft which separates from the reflector of one [ said ] stage after termination of said 
alignment actuation, 

The mark on the induction substrate is detected between the alignment actuation to said induction 
substrate on one [ said ] stage, and the 1 st physical relationship of the shot field on the induction 
substrate concerned and the criteria arranged on one [ said ] stage is searched for, 
The 2nd physical relationship of the projection location of said pattern image by said projection optics 
and the criteria of one [ said ] stage is searched for using said 2nd alignment system after termination of 
said alignment actuation by the side of one [ said ] stage, and said exposure actuation by the side of the 
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stage of said another side, 

The projection aligner with which sequential exposure of the shot field on the induction substrate held 
on one [ said ] stage is carried out while controlling the location of one [ said ] stage based on said 1st 
physical relationship and said 2nd physical relationship, after said 2nd physical relationship is searched 
for. 

[Claim 13] 

It is the projection aligner according to claim 12 with which the location of one [ said ] stage is measured 
using the 2nd length measurement shaft of said interferometer systems when searching for the 2nd 
physical relationship of the projection location of said pattern image by said projection optics, and the 
criteria of one [ said ] stage using said 2nd alignment system. 
[Claim 14] 

It has a base member further, 

Said 1st and 2nd stages are projection aligners given in any 1 term of claims 12-14 independently 
movable in the two-dimensional direction on said base member, respectively. 
[Claim 15] 

A projection aligner given in any 1 term of claims 12-14 by which said 1st stage and said 2nd stage are 
moved by turns to the image surface side of said projection optics, and sequential exposure of two or 
more induction substrates is carried out. 
[Claim 16] 

The criteria arranged on one [ said ] stage have the 1 st reference mark and the 2nd reference mark, 
Said 1st physical relationship is searched for by detecting the mark and said 1st reference mark on the 
induction substrate on one [ said ] stage using said 1st alignment system, measuring the location of one 
[ said ] stage using said 1st length measurement shaft, 

Said 2nd physical relationship is searched for by detecting the physical relationship of said 2nd reference 
mark and the mark of the mask with which said pattern was formed through said projection optics using 
said 2nd alignment system, measuring the location of one [ said ] stage using said 2nd length 
measurement shaft, 

A projection aligner given in any 1 term of claims 12-15 by which the shot field on the induction 
substrate with which the physical relationship of the projection location of the pattern image by said 
projection optics and the shot field on the induction substrate held on one [ said ] stage was determined, 
and was held on one [ said ] stage based on the this determined physical relationship based on said 1st 
physical relationship and said 2nd physical relationship is exposed. 
[Claim 17] 

It has further the substrate carrier system which conveys an induction substrate, 
In advance of said alignment actuation, delivery of an induction substrate is performed between one 
[ said ] stage and said substrate carrier system in parallel to exposure actuation on the stage of said 
another side, 

The projection aligner according to claim 16 to which detection of said 1st reference mark is performed 
by said 1st alignment system by the condition that said 1st length measurement shaft can measure the 
location of one [ said ] stage after performing delivery of said carrier system and induction substrate. 
[Claim 18] 

Said substrate carrier system is a projection aligner according to claim 17 which separates to said 1st 

shaft orientations and is arranged to said projection optics. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0059 

[Method of Amendment] Modification 

[The contents of amendment] 

[0059] 

According to this, actuation of both stages is controlled so that the stage of another side performs 
exposure actuation by the control means, while one stage of the 1st substrate stage and the 2nd substrate 
stages delivers an induction substrate between carrier system. Therefore, parallel processing of actuation 
of the time amount Tl explained previously and the actuation of time amount T four can be carried out. 
Moreover, a control means can perform the location measurement of a reference mark and the exchange 
of an induction substrate which are alignment initiation actuation since a stage is controlled so that the 
reference mark on one stage enters in the detection field of an alignment system in while when one stage 
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delivers an induction substrate between carrier system by the quiescent state of a substrate stage. 
Furthermore, it becomes possible to perform actuation of the time amount Tl, the time amount T2, and 
time amount T3 which were explained previously by one substrate stage side in addition to the transit 
time of the substrate stage from a substrate exchange location to an alignment starting position serving 
as zero, and to operate time amount T four by the substrate stage side of another side. Therefore, it 
becomes possible to raise a throughput compared with the conventional sequential processing in which 
time amount (T1+T2+T3+T four) was required. 

Moreover, it is the projection aligner which this invention projects the image of a pattern on an induction 
substrate, and exposes this induction substrate. Have a reflector for interferometers (21) and hold an 
induction substrate (Wl), and have the 1st movable stage (WS1) and a reflector for; interferometers (23) 
in the two-dimensional direction (X shaft orientations, Y shaft orientations), and an induction substrate 
(W2) is held. The criteria independently arranged with the 1 st stage (WS1) on the 2nd stage (WS2) 
movable in the two-dimensional direction (X shaft orientations, Y shaft orientations), and; stage (WS1 or 
WS2) (MK2), To the 1 st alignment system (24a) and the; 1 st alignment system (24a) for searching for 
the 1 st physical relationship with the shot field on the induction substrate held on this stage, separate to 
the 1st shaft orientations (X shaft orientations), and it is arranged. In order to search for the 2nd 
alignment system (142), and the; 1st physical relationship for searching for the 2nd physical relationship 
with the criteria (MK1) arranged on the projection location and stage of a pattern image by the projection 
optics (PL) and; projection optics (PL) for projecting a pattern image on an induction substrate When 
alignment actuation which performs mark detection on the induction substrate on one stage (for 
example, Wl) using the 1st ally noodle ** system (24a) is performed, the location of the 1st shaft 
orientations (X shaft orientations) of one stage (WS1) The 1st length measurement shaft for measuring 
from the 1 side of the 1st shaft orientations (X shaft orientations) (BI1X), When exposure actuation 
which exposes the induction substrate on the stage of another side (W2) using projection optics (PL) is 
performed, the location of the 1 st shaft orientations (X shaft orientations) of the stage (WS2) of another 
side The 2nd length measurement shaft for measuring from a side besides the 1 st shaft orientations (X 
shaft orientations) (BI2X), It is arranged possible [ measurement of the location of the 2nd shaft 
orientations (Y shaft orientations) perpendicular to the 1 st shaft orientations (X shaft orientations) of the 
stage (WS2) of another side where exposure actuation to an induction substrate is performed ]. The 3rd 
length measurement shaft which separates from the reflector (23) of the stage (WS2) of another side 
after termination of exposure actuation (BI3Y), In parallel to exposure actuation, while is performed and 
the alignment actuation to an induction substrate is arranged possible [ measurement of the location of 
the 2nd shaft orientations (Y shaft orientations) of a stage (WS1) ]. It has the interferometer systems and; 
which have the 4th length measurement shaft (BI4Y) which separates from the reflector (21) of one 
stage (WS1) after termination of alignment actuation. Between the alignment actuation to the induction 
substrate (Wl) on one stage (WS1) Detect the mark on the induction substrate (Wl), and the 1st physical 
relationship of the shot field on the induction substrate (Wl) concerned and the criteria (MK2) arranged 
on one stage (WS1) is searched for. After termination of the alignment actuation by the side of one stage 
(WS1), and the exposure actuation by the side of the stage (WS2) of another side The 2nd physical 
relationship of the projection location of a pattern image and the criteria (MK1) of one stage (WS1) by 
projection optics (PL) is searched for using the 2nd alignment system (142). It is characterized by 
carrying out sequential exposure of the shot field on the induction substrate (Wl) held on one stage 
(WS1), controlling the location of one stage (WS1) based on the 1st physical relationship and 2nd 
physical relationship, after the 2nd physical relationship is searched for. 

Since according to this it becomes possible to raise a throughput and a stage reflector can be made small, 
the miniaturization of a stage can be attained. 



[Translation done.] 
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(i) oid^s-rct^T'tSo 

[0 0 14] 

T3+T4) (1) 

ttftSfc*, g^{cT3*®*S-r5c:i:ti-e^ftv\ 
[0 0 1 5] T 4 (ftTfr^) «, 7XAg« 

mti/zv hm^T-y^ymmt^^T^o m 

7L\i, xf77- ry¥ • x^-vy^Soi^ftjifiS! 
^(tUx^;l/4:'>XMOffl»3£Sjgfi*±tf5^S*' { fe 
±tf§c:i:^T?tft^ 0 

[ooi6] $fc, coa©aeiiJtSH-e±8sx;i/- 



mm (DO F : Depth of Forcus ) > ®M&\®m& 

yX<DT$UWl?£N. A. (Numerical Aperture )£t% 
t. A/N. A. KJtffilU M&U&D 0 F \ / 
(N. A. ) 2 (Cj±f?ihT So 

[0 0 17] sKDfcib, MmmRZfatZ&Z ( R coffi 

mmam. a. ^t<t5'M^^o #tc, a 

)1/-M ( 0. 2ftmL/S (y^y • 7>F • X'"*— 

k r f £mmmKmzmz.rcmmnmmm%n 
b, ft^siiftgBW^iwicW ens^ A r F 



U-^CO^fftfcJK, S 20 
ftBftSBfcifc^TX/l/- 

[0 0 18] »»«R*±tf*ffllO#tt4:LTtt, MP 
ftN. A. fc*£<-f3«:i:t>3*.e>ttsav N. A. 

OTtVvhtf&Zo CCDDOFfi, UDOF (User D 
epth of Forcus : a-tffljTM!£ffl'rsaS# : /<*->8 30 

t3CttfT*£§ 0 Ctl$T'(i, U D 0 F ©Jfc*tf*t 

[0 0 19] £il3T\ rVUX^jg-r§/c46ic«, 
L/S (v-fy • 7>F • X^-X) , MiZL (7^ 
» » MiS (X^-X) , MCH (3y**b*- 
;W %bTO£fc»£ofc/^-y£^xy\±k:ffM-f & 
i&BtfftStf, ±H2©L/S, Hu^l'y^O/^-y 40 

oTV^5 0 COfcift, ED-TREE (U^* 

/l/tfSft*CHttl*<) fcl^Wfcffl^T, fttttSti 
@ ftfgtc ft bTBrSOffFSWBrt i: * ^ > fr^Bffc® 
DOF*<#6ttSJ:5ft«iI<0»te'<5*-* (3K- 
U>X77f *o> N. A. , KMfHtPMlS. U*** 

[0 0 2 0] ®7D-tXftffi (^x/N±¥ffiit) ft±E 50 



(5) 1#F^¥ 1 0-2 1 4 7 8 3 

8 

«fc!K /^-^ttgHML U^xhJWfcMfltfc, UD 
OFtf 1 (im^O. 4fimWTfc*3nI&tttffc*o 
[0 0 2 1] ©SftiSStfgi! (4 36 nm)^i| 
(3 6 5 nm) -»K r F (2 4 8 nm) i^&ftftLT 
l/^So LfrU ^&ttA r F (19 3) Lfr 

e BmyticWntZo 

[0 0 2 2] ®Xfy7«7>H • U fcf-r-©«fc5ftS» 
ihg^crW^Xr-y^- 7> F • X*+ 
10 SS^Xr>y/W±^{c^5»^S^nri/^ 0 c 

(ftfcx* + >#ifo) > ^©ftSN. A. <b 

[0 0 2 3] ±IB(DJ;9*SW«J(S] ; &Wm{CLT, P1W 

ft, C<Dr.nmft,&*K r FRtf19*WKW:A r FRft 
$SBfcffli/\ 0. 1 |imL/S*-eil)ttLJ:9i:^^at 

[0 0 2 4] (1) R)t/^^-*OS*SL/S, M 

[0 0 2 5] (2) ffleii/'7hW5*m*Jtit. BHiC 
tl J: 0 L / S cDTitfPH D 0 F fcTR!WBW£tf»V\» 

cft^fyffl-f sc^c^o, i^a»b-f-^;i/T-^To 

[0 0 2 6] (3) -mc, L/SX^miLWlt, 'hS 
^N. A. fcT«vM**tf£«#*ci:tf-C** (fflU 
dof«/Jn$<^5) o ^ct?, 4TO^>-y*I4 
iftii:2«{a©u^^;Hc < tor^n ; f 

[00 2 7] ±|2©rfi*)tffittl»«eifll±, D 0 F [Si 
±C0 2OCD^S^fe5o 
[0 0 2 8] b^L, WSOUf-^^* 

^rm^m^wkWu^,z^h^rzib, u%(d 
mmictt^xm^m ct4) AMgw-tKao, x/i/- 

Uf-^;mtc«fc»), »m MbAffA (DOF) ©fa± 

[0 0 2 9] L^Lft*^, jfeKJ6^fc-««)ttJ**K 
rF, A r FRft«Bfc:ffl^5fc 0. l/jmL/SS? 
©S^H3l-r5Ci:tCj;t), 2 5 6M, 1GODRA 

ffi£DiSMT?S5X;l/-7'<y Hfl[)ifli±(Ofc«>«rStfi<0ffi« 



(6) 

9 

[0 0 3 0] cnCSU HU$Lfc4 0©irtlF, t%t> 

ft^£<0HIBtfai«LT^*. W*tf, SittfcEeg 10 
©*£ *Clfi^f-^*f(i: 2 oM^TSBBf 3©-? 
ti. SB©^Bffi« a*i»577h^jyh) tfgb 
<**U SftgBtfBfrn3 7U->;l'-A©:JXb 

n*7?'t*ybifmmt*zzt&, m&Mitm&M 20 

[00 3 1] frfr3*tit©Tte*Sftfcfc© 

[0 0 3 2] *«W©*2©i«fi, x;i/-7y 

[0 0 3 3] 30 

It, vx^7 (R) fcJBjSSnfc^-VOftfciSUBJtt* 
£ (PL) *ftLT*JS*K (Wl. W2) ±{C&g?f§ 
)tr*!SHB*>l£«ircfcoT, SftSffi (Wl) 
LT 2 ^7c¥ffirt%8«(lBl«*® 1 IfiXf-^ (W S 

1) t -.mtMiR (W2) *m$Lxm?m\mwL7.T 

-"J (WS 1) fcE-Tffirt&flJSEfB 
(WS 1) fc{48tftK:®iierffi«:IB2S«Xr-^ (W 
S2) i: :MGSK%¥% (PL) fcttgiJfcRttBtu 
WSBIStSXf— S> (WS 1, WS 2) ±X(iMIBS«7, 40 

r-v*' (WS 1 , WS 2) icunzfttcmizM (W 
1, W2) ±<D^-^^mt^Tc^(D7^^^yb% 
(m«2 4a) t; iwIBSfyft^ (PL) ©815$ 
^ffifBT^^Vb^ (2 4 a) ©&aj"W>i:£jI3 
£ 1 ffl£fi©-?3$Jfr e>fl}fBSf? 1 SfiXf->" (W S 
1 ) ©SulB^ l tt£fa©fi)M*JitK:S-«J"ra8S 1 

(bi ix) ts mzm\miifa<Dmm\frzmmmz 

liXf-i^ (WS 2) ©MtEffS 1 tt?:ft©{iiB£#K 
ffHR|-rft£23lfttt (BI2X) t, ffi[SBS»3tt¥3fi 
(PL) ©^^t-Bul5^1tt^SiS{c^-r5^3 50 



^r»B¥ 1 0-2 1 4 7 8 3 
10 

ijgwi (b 1 3 y) mmr^Jtyh* (2 4 a) 

(b 1 4 y) cneofflgw (b i 1 x~b 

1 4Y) \z^mmumm2mu/\7—"y cws 1 
&i>*w s 2 ) © 2 wttimttn? nmit^B^y 
7sTht ; huib® 1 iixf->* (ws 1 ) Rxsmzm 

iXf-i/" (WS2) ©rt©-7a©Xr-^©ffiB^M 
B=F»W->^rA©l(HE»3jlllSW (B I 3Y) ©ttiH'] 

1) Rtf£2S«Xr-S> (WS2) ©fi©ffiy3©Xf- 

*yh?k (2 4 a) ©^tB^tmjIB^H-^XrA© 
SfMffliJfitt (BUY) olHWia4:*fflt^T*W*n* 
J:3(CHut22'3©aSX-r-v>' (WSL WS2)Ol 
ftfc*J»L;fc&K, Mtam 3 mijfifft (B I 3Y) ©tHW 

fi^fflV^THUlBfW©Xx-^©<itBItffllJ^H^^ 

TSuIBm3»)fitt (B I 3Y) ©fl$§t£U-fe'y b-rs 

tfctK, SuiBS^^ (pl) ©s»««rt©m^ 

©S*P£ ©{uBM^^^mBI^afuBtctuiaffi^ ©X 

r-^©i)ff*fWr§{IW^S (9 0) i: ; *wr 

[0 0 3 4] CWCfcJUf, T iMv'X-r A©3? l SiJfi 
14, m2SiJgW{c c fcDSlS«Xr->>\ £2SffiX-f 

-?<om 1 «i73i6]©&fi^^n-sij$n§©-f\ i^-rn 

ttM. SK m2»fiXr-^©2^7tfifi^a-(? 
tSo C©«^, MfflmZXlt, !{! 1 ffiSXr-^&tf 
^2S«Xx-v ; ©rt©-73©Xr-^©fitfi^Tj$It 

^©xx->> - (c{s^$nrc.®^sifi^s^?n?>^{e:, 

£ 1 aK^r-^&tfS? 2S«Xr-^©rt©fM©X 
r—>lc^$nfc^£Sfi±©77-r^y hv-^i: 
ffl73 OXf- S^±©S*PjS i: ©ffiBM1l^7 7 -f ^ > h 

^©ttaeafc^st^xr a©^ 4 wjswoat sufs t 

» bfctttc, £ 3 MSIl!l©BtMffi ; S:ffl^Tffl73 ©Xr 
- ^©{MSHMtf ^fcttlTCSB 3 fflfttt©T#It^r U 

•by h-rs^tfetc js»y»*©a»ifi«rt©m«© 

S¥^i:©ffiBM^«IWnI^affiBtflfi^©Xr-^ 
±©SMWiB$46£tt?> J; ^ {cft!i73©Xr-v ; ©») 

[0 0 3 5] -T&fc-fc, *J»¥S^{iHui3-^©X-r- 

xm 1 11/3 [^©ijsw (is 1 m&mmm 2 syfitt) 
^ii(c^M-r zm 3 riijsiiii©itwffi^ffl^T-?3©xx 
->?©{iB^T >y ^mm% < wa L-D-DW&wmuft 



(7) 

11 

(mi»JS«&tfS2aijs«!) kisfifc 

^rMffUTtfadil^^T'tSO^ X/1/-7V 1><D|r] 10 
[0 0 3 6] tfc, pm^vii, ±m<DmXf—i/<D 

fc (75-<^>hA^7Lfc) flfcfrDX-r- v^COV^T 20 
m 3 iilfiffl^ftiHi^ffl^T^cDteB^WS^ c t # 
U c £>{4BM$ S5IB7 7 7 * y h tWJISS £ £ 3 iJ 

[0 0 3 7] 8*^2 fciB*®^*, 1 tIBSc 

o&BiittSHKfc^T, Buseia^^^ (pl) (cgi 

LXmB7y^^ (2 4 a) ©SttffiJfCiwfBm 1 

tt±te*m*£**rr*9J©75w*i'hJR (2 4 b) 

**TU i5f3T$fb>XTAte, mWi\V>7 ^ 4 *y h 40 
?S (2 4 b) co^fficp/C^MfBH 1 tttSlttcSM-rs 
$5jfHgfUl (B I 5Y) MIB9Jffll#a (9 0) 

tt» mfSB-^^Xr-^fiB^tufBT^It^XxA^ 

BuiB^3iiyfiw (b 1 3Y) nmwmm^xmm^ 
<ofamm&i$mi7 ? -<*y h & wis* t rn^B 

tt5/^f , AO»4»|fi« (B 1 4Y) ©WilHBfcfcffl^ 
T^W$n5 «fc a tcMfB 2 OOWEX^-SrtDllfls**! 50 



1 0-2 1 4 7 8 3 

12 

WLfcfftfc:, mm®5W\&m (B I 5Y) ©fffflfi^ffl 

3!5iM£M (B I 5Y) <DT»tt*yt7ht5fcfcfe 
fc> milBSiJ©777^>h^ (2 4 b) ©^tHfMifitc 

bubb-73 ©»«x r- s?±os*jis mmm&b $ n 3 J: 

f So 

[0 0 3 8] Cttfcfcttfcf, *JW#8T*tiiKiffi-#©X 

■wyes i *fc^FRjo»JS«i m i Mgttsu'^ 2 as 

tt) (cSiltXM1-§m3»Jfi«lCD!+jIiHa^fflv^T-^ 
X 7- ^Offlll* 7 -y ^KUft < WW. L-D-Dt8&%& 

7?-(*yh 5R<D«WIS* 1 7 7 > h SOttHl^ 
l W^|pJ«iJftW (33 1 i&<Jgffl&tfS&2aiJg«i) tc 
fietc^M-r 3fg 4 iJfittOH-pHit%fflV>T7 y ^wa 
^<iE5l(c^ttS$n§ J;5t^ 2O(Da«X7-> ? (0i)!i 

r-v ? ±©B)tii^i:ffi^cox7-v''±cD77'i' * y V 

[0 0 3 9] S/c, WM^mXtt, ±3&<OmXf—?<D 

*U-b>y hfSfcfcfeK, SiJt07y7^>'h^O^tb^ 

mmmctt?z>mmm7Lrc-J3<DX7-~iJic~D^x 

ti, «)1fii*e^snfc«3Slllfi(ft3WJW ? «ttlR»!:ft 
1 tt^^^iJfiW (3? l 2 Wfi 

m> icmM^mir^sm&^mwm^m^xTy 
^wm% < ^-©ffifi^wai" s c t^-pfr 5 «fc -5 Kft 

•3, BiJcD777^yh^^<fcv-^OS1SX7-^±© 
fi<7)7 ^ ^ ^ h v- ^7 ©eB i: ^Brtic ? I t^v^TltiJ 
-^J&Sltt^KI* 77^^yhilWI7L 

zm^xsimftwrnx-m 3 wgwoT^tt* u -t h 

[0 0 4 0] CfOit&Kfc^T* m$JM 3 (cIB«cOfgB^ 
0{(P<, mi»«Xr-^ (WS 1) M/lfS2g1SX7 

-s; (ws2) tcoH-e^ss (wi, W2) ostt 

igt^tT*9)i)Mv'X7A ( 1 8 0-2 0 0) ^r^P){c 



(8) 

13 

h& (24 b) (D^mm^Kmm-ysom^T—'j 
tmmmm^^T^ a so- 200) t^rs-emm?) 
k -r § « , ±iacDErt®jft tT^^yhitti 

cD^H^n*. fflfP^gHcJ;!), TMt^XxAcD 
$ 5 jflfittcD 'Jbhtit tcSiJcD7 57 * y Y %k<D® 

fc#a8i?-£© * f— s> tt& fx r A i: co^-ea^cD 10 
gitis b^?T*t>nso-e, 7^^>h Hitt»ff -eft 

cD8!>±«MT&?££tf7j-£ So Mfc, S&38M&B 

nJ^tC ft 5cDT\ flM 2 fcEKO^WOJt&KJt^T 
t-lx/V-y? hcDft±£0Su£A^J^£:&?> o 

[0041] mMm4iam<Dftm&. 1 eaa« 20 
cDSug^SBicfc^T, gijiem 1 stsx'r-^ (ws 

1) Rtfita§BS&2gfiXr-$> (WS2) ±ic{ciiwfBX 
f—^OS*^fcUTOi|ipv-^ (MK1. MK2, 

mk3) A^nfnffMsn^ tuSBS^^ (pd 

«0iS»««rt(D3T^OlSJpMt»iS53Bvx^ (R) <0/^ 
->#«0^'f'L>T'feO> ftufB^X^ (R) 
•©SS^'fr t iwiBXr- -^1©S * cDffltt ffi 
Blffl^%BuIBvx? (R) fcjfflffiftgft*}** (PL) * 

ftLxfamz^-iri&wwim® (142, 144) 
zmtttscuwrnt+Zo 30 
[0042] ctuctntf, sijfp^s-ett-tfoxr- 
vtcsm £ n^awa&isfcjt u 35 3 ftj£ttotH»jta% 

ffl^T-^OXr-v : tD{uB^7'y^MSa<Sabo 
O&U ft L T COT X * - y fft©»fc#ff 

COT^-Y ^ > h v— £ ilfWcDXT- ^±<DS¥v-^ 
(MK2) t OMUW9W7 (2 4 a) <D 

[0 0 4 3] 35 fc, W»*aT?tt, JJEOWXf-^O 

S*j£ (MKi, MK 3) *HM8W>sns«fc'5H:fl&?5' 

cDXr-^cDiW£flliJ©t5o ocofcfe, 

1S*jS (MK2) feWSaMSUbOT^'T^yhv-^i: 50 



flfBBT 1 0-2 1 4 7 8 3 
14 

cDft$iJB#tc<£ffl $ tifcS 4 Mfttttfm- 

vmmzm i > t * an&Bfcwr s c t »v * 5 * 5 

fclfttK fffi^tOXr-^OS^ (MK 1, MK3) 
X* (R) (PL) fcfl-LTtftHil-SV- 

^ttBtta^a (14 2, 144) %ffl^T«a-rsc 

T* C (DttBHft t buIBT 7^^>h ft ifJIS* £ 
m3Mfili!icDltiJffli:^ffl^TlSi?)t¥^ (PL) (t<k 
5 v x * co/ ^ - ££££ cDfiBftfr -££f7& 

[00 4 4] »*®5{C|Bi80«IWtt, (R) CD 

(PL) ^/rLT^fSSffi 

(wk W2) ±ctj»»)tr*8W«)iwrt*'e*o 

T« AI&IIK (WK W2) LT^^|ll-CD¥ffi 

rt*aiK»»RHi4 2"3©is«x^-s; (ws k w 

S 2) fcfflltL ;m^cDT)$tt^j:i9BfilB2^CDXx- 
v ? cDF*?cD-73CD<iBIt?i l J ; S:fTl/^A s ?)> i^©^f- 
i^{C^$n/c^lS»«±{CHulEVX^<D/^-y^ 
12»*)tt, miI3-77CDXr-v'{c^$nfca«CDS 
3ttf fcx flulBmScDT^Iti: ^SUcDTi^fttc «fc 0 iflfB 2 
OCDXx-^cD|^cDffi7?cDXx— ^'cDfaBItiJ^tTV^ 
^WcDX7>-v''{C«^$n/i^)55a«±CDfuB 
fc SuIBffl^cDXr-^cDS*^ i: cd&B 
M^%lt»Jt ; MfB-^cDXr->>'{c«^$n/c^)Sa 
S©K3tt»7«C tufBm^cDT »lttci D BufBfWcD 
Xr-^cD|iBBtfflA^^*^T'MIBRff^cD=F^lt?: 
•J -b >y h *t % £ t h tc, mz&%yt¥%t<D%i&ffi%i,ft 
tDm^cDS*^ i: ®tiSI»«*«W olt^ffifi^MIBffi 
^cDX7"-^cDS*^^{itBj5lii6L- ; BuaBf+iJ^nfcfi 

v HuIBffi^cD X r - ^±tc S n/c i: v X 

^7 cD/ ^ - y ft i: offiB^to-SifefT ?z£Z¥f$k£t 

[0045] cntcintf, -^cdxt- ficfi9$sn 

!SJ!L;a«cDfuB^^-a: v- ^ i: ixf- ^±oS¥jS t 
cDfitBM«©stiJ (77^^> hififf) i:A^ MtTtT 
!ft>n^o CCDP^, -^cDXr-^cDiiB^PiT^CDT^ 
lt(CcfcoTWa$n, ffi^cDXr- ^cDfiEBttgiJcDT^ 
WKJ:oTff31Sn*. fit, -77<OXr->>'iJcD« 
JtHlffA^T-TSi:, ^nST-^cDXr-^cDfiB^ 
§S L T ^/cpIt^cdT !$!ttc «fc 0 <WcD X r - StoffiB 
fWJ*^4tt!8-c?* cDp)tScD7»I+^ U -fe «y h «n« 

fiBM^^tBBj^*fiB(cffi77CDXx-v ; cDa*^ 
{uB?*46$n§o H^T, ^l+»J«tlfcffi7?cDX-r- 

Xr-i> - ±cDa^i:cDfi[Bia#^8^t, U-b-vhS 



(9) 

15 

/c®i5S« t "7 x ? <Df \* - y ® t (nim&teitmj t> 

[0 0 4 6] -T&fr-^ -^I«^f-^fc«8$tl 
ft, ^cofWOXr-^^^fiB^P/f^OT^I+^j; 10 

ft, S#©ffiW8«ft^a«n5i:, cottH«SJRi:5t 
C77-T^yh Hlff OBWC ItfB'J $ ft fc X r - ^±<D8*P 
£ i: ffiH^t>"&v- * cofuBM^ i: tcS^v U -tr 7 

[0 0 4 7] fifoT. -#©3S«XT-5>±©i8J£iS*S 

•f-^offlnea^rfT* ^ c t # nrai t * 5 c t , 

^Jg#tffi^/J«-r§ct^T?t< cftfCcfcDSfiXr 
-S^/hSHfrrSCfctft?* § 0 30 

[0048] mMm6fcmm<D%wte. (r) k 
B&snrz'W-ycomz&BK^ (pl) 

(Wl, W2) ±(cS^^-r5S^S^SB 
TfeoT, (Wl) gfttt l/C2*7c¥iBrt* 

m*im%% 1 isxf-^ (w s 1 ) t ; 

(W2) £<£&LTiwfB!fU««XT- (WS 1) i: 
|S)-¥Ert^HuIBm 1 1IXt->* (W S 1 ) t 
K»»BIffi!S:S2»RXf— 5? (WS 2) I ffiKfiB 
)tt*3fi (PL) fcligiJKRttfctu ruIBSKXt-^ 

(WS 1, WS 2) ±©gipV-*&tfffiSH!£ffiXr- 40 

(WAS 2 4a) t ;MfB&!^^ (P 
D vft^btttmr?^ *y h% (2 4 a) v>m& 

(WS 1) (DfiBESH tttffiOfifflfctWfSfcfc 

©ib 1 fflgw (b i ix) t. ffimm 1 w^i^cofWiJ 

fr6iwIBi?2S1£XT-v ; (WS 2) OffiiES 1 W7?r&] 

<D\mzmit%rc#xDm2m&m cb i x2) tu 
8BS»^3S (pl) ©s»^TWiB»i*fc*srr 

3ig3»Jg$l!l (B 1 3 Y) t, mZ7yJ*yh?fr (2 50 



ftfflW- 1 0-2 1 4 7 8 3 
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4 a) (D^m^bvwm^imtm^t^Am&m 

(B 1 4 Y) tKWiTL, CtlP.cDfflS« (B 1 1 X~B 
1 4Y) tJ:DIWEJBl&t«B2lHR^f— (WS 1 

atfws 2) ©2&rcCM**n*ntraj*sT#ti-s' 
xf^t : tmes 1 ssxt— s> (ws 1) Tkmmm 

2HSXf-^ (WS 2) (DrtW-^rWXr-^OttH 
&ffiffiTi*ttS'*'fA<D83i«|gtt (B I 3Y) £ffl<^ 

ria loois-£©xt- ^±o«sas«%»3tt ur 

i/^Hafc, MIBffi73©Xx-^©{itB^BulB ; Fi$It>'X 
rAOgHiJgflS (B 1 4 Y) *flioT*aLOOWE 

J*yh& (2 4 a) *ffl^T#»SfcfcfcK:, ME— 

fi<oxT-i?<DtiM%mem3mgM (bhy) 

^T^atooMIBlS^^ (PL) (CcfcSMIBvT. 
* <D / < * - y «Ot2»fflB 4: itu IBflW o X r- ->*±©» 

w^-t t<D{mm&M$>%%m^-®L oo) t 

[0 0 4 9] CftfCfcftfcf, W»¥ST*tt, » 1 *«X 

B^rT^tt > X r AcDfg 3 8H5tt0tHMfl&J3 V^TW3 
LooM-7?©Xr-v ; ±<DS)S»1S^»^tT^5F^ 

y h^fflv^T^toS tic, -Soxf-yicSlt 

3 SiJfitt^ffl l^TSa LOOS^^fC * s v x ^ <D 

/^-ym<D&&imt <te73 ox x- >>'±©s*v- * 
[0050] um^mx'imm-^xf— 
•e^ 1 csb 1 ifueMKcf m 2 msm) 

fiB^r 7 ^KSft < wa toos^^^/r L- 

x'X^O^^->'fi<7)R^ ,! fT*t>n5F^{c, ft&73©X 
f- v^fc^f $ n^SKJ6»R±0^*- * 4: ffl^OXx- 

ia^i:7^^^ y h^ottm^i?* 1 mx\p\<Dm&m 
m 1 iJsiiRtf m 2 mmw) {cbsi-^^ 4 aiisMo 

ftiiffi£ffl^T7^i*M&<E6ltc|$aiU ccDct^ 
fCbT-^OSSXx-^cDR^Djff^ffi^OXx- 

[005 1] sijfluwett* -^coxx-yic^ 
fflv^TWatooja^^tCcfcs^x^o/^-^ 

©S^ttBi:fl&*OXx-^±<7)S¥v-^ OffiBM 



(10) 

17 

^ 3 mmvttmmzm^xziDiiLmz'gw.? % eta 1 
&K¥%ic&5>'?xz<D^'?-yM<D®&imt<Dm& 

i/<Dim*wmLr^tcmmmrmifm t ft o x *>, 

[0 0 5 2] iOiBKfeV^, »3j&B7fc:getW)8lfi 

(R) (D/^-y^<OS^iBtHflie<W»Xr-i>'± 20 
i/7f-AO»3«{t* (B 1 3 Y) ©ttifflfllfcU-fe'y h 

[0053] mMm8icmm<Dmm. tmmmeic 
fMoyvamif&MK-tsvx* ftutasw^s oo) 

&£$i6fc t ^cDMiem 3 J8fiWOfHI«IS»KJS^VT 30 

mSiafWox r- s;offiB*»JH l ft # e> ih(IB<«©x 
[0054] iintc^n^ mftnz-T—isicUftzn 

mmcm^xm^7,T-^(D{m^nmtrj:t)^m 40 
b t 4 fflgfttf tttffttfi tft^rfe, fa e> © 

*fP£tf£ U £ C t ft < , «)te<DIRK!SlE5S«% ft USE 
(CS^itfitCfifi^f § C t fl^dlK ft 

[0055] cvm-etKts^x, MMmicmm<D%.w 
<D®<, mmimm 00) a, MiB^^xr-v 7 
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V- * ^buI37 5 * > h &©1$ K A 

§ i 9 \cmBmjj<DXT-i?%im&&LxmfcgiW.<D 

[0 0 5 6] c©,fc3fc-r*#&fcW:» SiJIHi^SltJ: 

WWBBLfclSIHT 1 , «a«T 2Rtf«fBBT 3<D»)^flll 
U(0mU7,y—^mX^W\ «HBT 40llff*-*0 
S^Xr-^JHT^ffto c fc^HTlUKasoT, x;l/- 

[0 0 5 7] CWJ&^Kft^T, W**l 0{C|B 

mwvjtyv %x^.m icm^m fx? 

[0 0 5 8] f&jRJil 1 K32KO»Wfi, VX^ (R) 
KB&Ztl1ttl2-V<0»*®&9(&& (PL) 

TStss* (w) ±Kwenytt&mnx&m-e&i 
x, miZMW. (wo *&ftLT2Wi : ¥mto*&9m 

i SfiXr-v 7 (w s l ) t; ®&Mfo (W 2) 

^^ltm!b^i»«xx-^ (ws D tm-^m 

rt^tuIBIg 1 IIXt-'>* (WS 1) kfcHSSfcSflPI 
^2llXr-^ (WS2) ; MHB^ 1 SffiXr 

(WS 1) St>"miIB^2S1SXr-> ? (WS 2) 
(DFI^®)SS1SOSW?8b ; &tT9^v'XrA (180 

~2oo) t ; «nefi»ft¥& (pl) fcfcrajttaatf e. 

n» HufBSISXx-^^OS^v-^&tfHuIBSISXr 

(W*{f2 4a) i: ; 1 S«Xr 
-S? (WS 1) tHuia^2S«Xr-i>' (WS 2) CDrt 
(D-T^XT-^fcMwteflgjMS'Xri* (18 0-20 
0) i:(DHT«S«<DSltl8t^ff9F^^, ffi7a<DX 
r-^^S^iJ^^tT 9*9 tctuIB 2 owSSXr-^ 
*®m?Zffl®^& OO) i:^WL, K9JfP#S O 
0) tt, tuia-^OXr-^MIBjiM^Xri^fc^ra 
T'^a^cO^jgU^f^ttfCBulB-TaiDXT-^ 

[0 0 5 9] CtlKintf, »^ISIC*0^ ^l*ffi 
Xr-^Rtfm2ai£Xr-i>'©rt©-7?OXr-^ 

ffi73©Xr-v ; ft^7 l eS)^%tf 9 * 9 tj^Xr-^cDS) 

t, «IBT40iiffi:tf4tfT»l-e**. 
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Xf- £ ft 3 <DT\ 7 5 >T * > F IBJ&ilffiTfe 

(iBfr e. 7 7 -< * > f ffl<&mw\vmuz7— w&m 
mHfintttoZMctin*.. mcmwbtcmm i, 

T 2M'^T3C0||^-^Ol1£Xf-^lTlT5: 
l/\ mrS T 4 cDij^ftH^OS^Xr-^iJTlf * -5 C 
fc^Bj^ftSo fct, (T1+T2+T3 + T 10 
4 ) £g L T V >ft fl£*<Z> v'— t V *s \ &*aS t Jt"< T 

[00 6 0] 

<ai i ommnm} wt, *mw<nm i ommmmzm 

[00 61101 fcti, -ISffi^ligfcffiSSieWfcSH 

i oowwdja^wstiT^*. ^©^s^shio 

«, lW5Xfy7- 7>F • X**:/75xt<D^fi& 

jfc«B<ofi:»iB?tSfli"e*ao 20 

[0 0 6 2] COSRRttgBl 0tt, ^-Xffil 2± 
SSCSfttLTO^lAWK W2§fnfnSiL 
TllUiLT2*7C*lftlfc»l(|-r*«l, ^2cDS«Xx 
-v'iLTOXAXf-^WS 1 , WSZ^dx.fcT. 

(0 1 fc*5tt§«iBiS32ri6ii) tKiurr § 
MR, Isf-ZA/R Z&jfrtbim* 5 {SH^^Rtf c ft 6 
&gfl£ffir$7 5*JW*^%tfl*Tl/>5o 30 

[0 0 6 3] BufEXr-^ggti, ^-X^ 1 2±tc^ 
0*<D£mffl§tf£^LTr?±S?f£ft, XW^|6] (0 

ISffigSStflnJ) tcMxZ LT 2 W&&Qfi\ffii. 2O0^x 
A7f-^WS 1, WS2£, cn<E>CD'}XMX'r-S< ? 

ws 1, ws zzmmtzzr-ismwi^t, <>x/nx 

[0 0 6 4] <:ft*;£6fcS¥iB-fSfc, ^xaXt->" 
WS 1, WS 2©JSffiftfi^0^Ox7^y F (MA 40 

[0 0 6 5] 'S-Xf 1 2±C(i > 03CD¥®0K^^ 
ft3<k-5(c, Xtt77(6l^5ID ; 5 2*<DXttUx7*W F 

(0IJ?Ui\ i/^^^A-fy^n-r^ScD'JxTt-^ 
OHSiM^y^'y F©.}; 1 2 2, l 2 4#¥ 

fTtRtf s>ftt *st)> cnsoxwuxz^ f 1 2 

2, 1 2 4 tcti. %®&XWV-7tf<< FfciftoT^ft 50 
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Zimit&Z-?<0&W}ffitl 14,11 8&tf 1 1 6, 1 

fiWJl 1 4, 118, 116, 1 2 OOJgffigflfCti, X 
«gx7^Kl2 2X»i 1 2 4£±#&l>m£fr&B 

a 1 2 4 £fC<fcoT, &®W)&tt 1 1 4, 116, 11 
8, 1 2 0*X«l?5lSilKSHft"rSA-lf>y=H';I/S!O 

ijxrt-^^ ^n j en^snTv>5 0 fib, wt 
©tatpmi, fii:±, ±tmm^i 14, 1 1 6, 1 
is, 1 2 ofcxwy-rt-^fci'fcsfcofc-rs. 

[0 0 6 6] C(0^2-D<DXW)-7^-^ 1 1 4, 1 
16(±, Ytt^lRltCjitfSYttU-T^F (#Rtf, 
A- tf y ^"v >y F §2 <D V x 7 £ (D S^fJj 3 >f ;!/ 

<Dj:d*fecD) i 1 o«»c^n^ntgtf?>ft, $ 

fc, St) 20<DXtftUx7 ; e-^ 1 1 8, 1 2 0 1±, Y 

tt^(p]{c@tfi>iwiiioYtt'jx7*v f 1 1 2commc 

fS&ttVC\i^i 0 fot, Y«lDx7#VFl 1 Oti, 
XWU-T't-* 114, 11 6tC«fcoTX*fiy-7# 
-fF 1 2 2, 1 2 4tC»oT|gi)$n, SfcYttU-7 
1 2li, Xi'Jx7€-^l 1 8, 12 0lC<fc 
otXi'Jx7AVFl2 2 1 1 2 4fCjftoT!$fj£ft 

[0 0 6 7] i7XA^f-^WS lC0®g(5{Cti, 

-^«Y«UX7^ F 1 1 0£±73&O'»?frP>B& 
TO^CV^ 7 F *^82^ P>tlT*3 1) , C OV^ -y F 
iYlU-7W F 1 1 OtlcioT^XAXr-^W 

s i ^YW^iRifcffiii-rsA-try^v^y fs©u 

X7t-^«2tltl^ 0 tfc, ^xaXt-^W 
S 2©fi»Kl4, ffl7aCDYW'J X7*V F 1 1 2 £±7? 
Rtf & Hty^F0^<D V 7* >y h e> ft T 
0, cwy^v F4:Ytt'J-7^F 1 l2ttJ;o 
t^x/NXf-^WS 2^rYlfi^rRl{clKS)1"5i>-lf y 

yv^'v hiouxTt-^^wsnti^o 

[0 0 6 8] T&ft%, *HJtog!l7?fi, ±jSLfcXtt 
Ux7^Fl2 2, l 2 4, XWJX7 ; &-^ l l 
4, l l 6, l l 8, l 2 0, Y|ftUx7*V F l l 
0, l l 2W)XAXr-ywS l, WS2JggP©^F 
■BjSOV^y hfiCiot^XA^f-^WS l, W 
S 2%®±LLTX Y 2^Sgfi)-r?>X7-v ! |g»J^1i 
«c5ftTI/>§ 0 C©X7-y'igf)^a, BlO^f-y 
8tcJ:oTSiJffll*ft5. 

[0069] Y«u-73ff-r f i i ovmmcm 

^e>ftfc-WOXttUx7 ; e-^ 114, 1 1 6<DF;U 

fife, Ytt»J-7^Fl 1 2 0SiBKRtf6ftfc-W 
<DXW'JX7^-^ 118, 12 O^h^^^gToJ^ 
'JXAXf-v'WS 2\Cffl.'PB — (ysfltft 
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[0 0 7 0] flJfE^XMXr-^WS l, WS2±fC 

mfaRVefifa (ZttBDOBt&Tft) (ciR/j>cn$ 

V-^fiFMK FM2^XAW1, WZi^tVfn 
?V-^FMK FM2tt> tflRfcf&^XMXx-i/* 10 
[0 0 7 1 ] ^XAXf-^WS \<DXWj\k~- 

m<om (a i fcfeits^fflijffi) 2 o £ YiiwiiSMioffi 

WS 2(7)X«l73l^ftl3{llJ<Dffi (0 1 fcfcttSfcflllffi) 2 2 
fcYtt#|R|0HSJ<Z>BB2 3 g|ffitt±tftf£Snfc 

j«o»¥fifi (HRtett*HB#¥?Mliire\ 7^* 
J/hifc^OWflSfcHjes^-fcEBU ^cfcStpffl 

-^'ws uws 2cD2^uH^^n€m+jgij^n5 

[0 0 7 2] LtLXte. ClCT'ti, 

z«^i^io«aio)i£«i«:wrsaaftou>xxu^y 

F 0 , Mlf U-t y Y 'J y ^ "effi^Offi/JMg*, 
mtf l/5fc£*SJilfftt¥&a^£ftT^3o C 30 

(cfcnt^^x/NXr-^cD^fi^fRjcD^KJiJga, L/f- 

[0 0 7 3] COJS^ft^P LC0Xtt73lSl©ffiiJ(i: 

(off-axis) ft&DTy^ty F&2 4 a, 2 4b 

fcKBStlT^So Cfteor^-f F&2 4 a, 2 
4 b ti, L S A (Laser Step Alignment) F I A 40 
( Filed Image Alignment) |> LIA (Laser Interf 
erometric Alignment ) ^<D3 ®3S<D77-l' / y F-feV 

/NlcOT^-r^VhV-^COX, Y 2#7t73l*0<DffiBft 

[0 0 7 4] CCT\ LSA&fi, b— tf^V-^tc 
«$#f LT, Biff • »ft£ttfcft*fijffl LTV-^fiH^ 

i/^n-fe^^x/Ntcffiffl^nSo F I A&fi, /\nfy 
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if»»v-^tw»fc«ffl«n*. l i a» 

*2*|ftfr6Ba«U fg£Lfc2o<9|5]ffi7t%Ti$£-fr 

t, %<D{mfr^-t<Dim\nm*Witiit%-tyyT: 
[oo 7 5] ens 3 an© 7 ^-r/ 

3 jSO-^7C V- * ©(fi fi^ttj U T t> lAOWSfil 
fti&JfcfTfc? ^fc>ti>3-9--f-7^ ^Vh^, <>x/n± 
C0#'> a -y hBB0jEB&ttB3HI!l«fTtt 977^^7 

[0 0 7 6] COl§£, 79-f>l>h3fi2 4 ate, <7X 
/nXt-v'WS l±{c^$nfc^XMW l±<D77i' 

tyh-r-zRvmmi'-ttiiFM i±icBj£2tircm 

h^2 4bti, ')x/\Xf-i ; WS 2±lCffi$%nrc? 
x; n W 2 ±<D7 5 >f * > h V- * RtfSJPv— £ F M 

2±{c^?nfc»«pv~^(D{aHWSiM^fflv>p,n 

[0077] <:n5077^^VF^2 4a, 2 4 b£ 
>F»SIB8 otc^D A/D^»sn, T^*;Wt* 

c co,famA s ±sii®]SB 9 o test e>n, ±$i)®jsh 90^ 
[0078] xmmnmcomxmm 1 otit 

0 1 T«0^#S§Lfc*\ U^^;bRO±73{C, 05 

±£D^^;l/V-^ (0^*US) «5lS¥v-^«FM 
1, FM2±©T-^il^|5)^(Cffi^-rSfci6<D®)tiS 
S^rfflV^cTTR (Through The Reticle ) Tv^^y 

f-tbTutyvmtmi 4 2, 1 4 4«^t 

v^So cneoUf-^;l/77i'p«>hKltai 4 2, 1 

4 4 cD^aifs^a. ±»sa 9 0 Kfluesns <fc 5 1 

fn^^^77^^yFWil 4 2&tf 1 4 4\m 
<fc46<7)li[S]5 7- 1 4 6Rt) 1 'l 4 83b^i)gftfCiEtt 

n^ f n0il^5'5- 1 4 QRU 1 4 8tfftiB£n3o * 
U^^;P77^^> hSRMl 4 2, 1 4 4 tPI^ 

<Dmmt, ®mmm¥7 - 1 7 e 4 e s^^tcw 

[0 0 7 9] HTzs 0 1 T*imifi*:lS9&L1tt>\ 
^fiPL, 77^^yh^24a> 2 4b£D^ft ; TftfC 
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& 0 4{i*Sn&=fc9fc, ^fcffiBfcSJ^Sfca®* <O^U«yhttOBBn/^->9 3-l l~9 3-5 9tf 

rAF/AL36j fcV"5) 1 3 0, 1 3 2, 1 3 4*1 «^«>XMWOJ83ttffi±CX«l&tf YttKWLTWfe 

w-enr^So cort, af/al^i32« v x** (4 5° ) cwsn^o c©<&&, h 4 testis* 

V«ft£«k9U**rt/R±<B/<*-:/£tfx/N (W1X SftXttl&tf Ytt{cttLT4 5° fcttlWLfcV F U *X 

tiW2) ±K:EStfclE^ , rSK«, l/f-*/l/R±0/** KB0XU y FttWW&SSns. &fc\ 04lcfe^S^ 

-y«l«ffik9x/NWO»*iBi:jWS»J1fi*3RP Lien flFtt, Pfl»fc«k0J«ifl«n*l/^^±OIllfllB 

LT^SfcfcoT^S&gtffcSCi:*^ <7xmwcd «fc#&fc9xM±©HaW7-r-;l'F&7jrr«, u cd0 4 

%LLT^2>frEofr (-a^KLTVSfrif SjW SttWT 10 ;l/F I F ±0 2#7Gttte+#**^xiJ 7£tftHiffll£- 

14, AF/AL^l 3 2£LT, ^t»M>S^jSA F3R«< [0 0 8 5] ^CDffficDA F/AL^l 3 0, 1 3 4 fe, 
ffiffiSftTl^S. A F/A L% 1 3 2 fcRWclWtetlT^So 1"* 

[0 0 8 0] CC?, CCDAF/AL^l 3 2£«fiJcf fr*, *HSSSffiT?«, »tel$<&fcj£«fflfcffl^6ftS 

*£j&AFS©ffliKJ*fcO^T, 05RO*06fcg-3 A F /A L£ l 3 2 fc«tfH-©tH«*T5^^ > 

-^cDf+ffii)BtfCffl^P»n§AF/AL^«l 3 0, 13 

[008 1] C<DkY/kh% (MAFI) 1 3 2 4 IUoT t^ltilf-AAWBI^^t^oTV^ 

tt, 05 fc^SJa* * oK, 3t7 7^/<* 1 5 0, mtt So COfcft, 7^^y^24 a> 2 4btC<kS7 
UyXl 5 2, ^^-VffMfel 5 4, U>Xl 5 6, > h^y^cDltil'JBttC, ff)Wt|5!}i<DA F/A 

$7-1 5 8Rt>WWtlU>Xl 60^6.^SRaitye 20 L&cDtHIJ, WWcJ:**-F7*-*X/*-H^ 

5 1 fc, mm^yxi 6 2, ^f^ws u>^**tr uoo75-r^yh^-*ott«H«*fT 

164, misyXl 66, 6 8^6<SSH3tt %^ili:tcj;D, SM*fc75-f FttffltfBI«K:ft 

6 1 kfrfcimssftT^*. 5 0 wrrntf, »Wi:79<<><>M*i:©isn*, x 

[00 8 2] ClT, dcDAF/AL^ (^AFf) r-S>©g»fc J:3*7-fe -y F (MM) *«L&<& 

1 3 2 cD±te$$&^O^T^©ftffl£W£l8BJ!t §0 

§„ [0 0 8 6] #fc, U^UgSriiimco^T, 01 R 

[0 0 8 3] BftttELfcttg*5*x/>Wl (XttW tfH2CS^T»iWr*. 

2) ±©7* h l/^X F*«3tt«-&a«#^«*0!HW)tt [0 0 8 7] <IOUf-^/l/Bft««tt, U^^b^-X 

tf, 0/TxL£^HMMfrP>ft7 7^Sl 50£ttL m 2±ZU?-?)l'R*MftLXXY<D2X7t.fifalC® 
T3*^n, L«)t77^/«l 5 0fr£S*W£nfcPE 30 IM^&l^^Xr-^RSTi:, CCUf^yl/Xf 

Jfotf, *)^UyXl 5 2WC^*->flMt£l 5 4£ -v ? RST^IKi)-ri)^0^OU-7 ; e-^^, CCDU 

COrtZ-y&f&S. 1 5 4*2iflbfcfi9W)t f^/^f->*R S TcD{£H£«f 3U?-^T}$ft 

14, U>Xl56, 55-1 5 8&DW*ftlb>Xl i/7sTkt*®%.TV% 0 
6 0**iT , >x/\W<D*)tffiKfiKS^ 9X^W1 [0 0 8 8] cnSrMfcfftif 5 

(XttW2) cDgMc*tLT^-yjfMl£l 5 4± RSTtCli, H2Cm*n**5K:, 2ft<0U**A/R 

©^^-y©flk^)t«AXfcWUTt*»KSaaS««n l, R2tfX**y£ft (YKttFlfil) K*J"JK«WT* 

1 6 2, Sfc^fafgiMS 1 6 4RtH6*U>'Xl 6 6£ 0^©X7-^7U ^M-X«3 

HTSftBl 6 8®S^BBCia»«n, SJtSl 6 8© 2±tCf?±£}#£tl, *H75®'Jx7*-*tgfr5jfiS 

§^ffi(c/^-yffM«i 5 4±©^*->©««<fie 40 wm&mo m i w o x«^^©«/j^», 

ft^n^o CCT% ±$ifflgfi9 Oti. MSB 1 7 2 e^lRKOtt/MHlfE&tfYllll^lRlOjiSKft^ft^nS* 

%^LT@K^|fijfiilfi 1 6 4t,cpftfe<DW.9l%:$Z-%t dfc&oT^So §ESrt$}#30ti, MiSbfcXx 

£fctc, gftggi 6S(D%m («{*»*, -5^BfcB*©yx7*-**KlWfc**«fll , e* 

fiStfi 1 5 4 cox U >y F/^-^fcHR) OSJWf ^6 5*V 0 1 T1i0^cD{ga±RO : ^(D®S:±^e.*^ 

^MSSK 1 7 Ott, ^«ffi«#**P«SB 1 7 2cD|g f^^f-^'R S T±cDb^^;l/R 1 , R 2#0Rfcf 

i)ft^T'|S|W^tT^fc^©7*-*XM^Xr Hfi»fe©|R{«:3!lRWfcffiffl«n, ^ttl<Dls?tMc 

[0 0 8 4] CCO^, 5 4K«, 0 TV>4 0 

6K*«n*J:5K, M*tf5X9 = 4 5«0±"F*lfil 50 [0 0 8 9] COU^I/Xr-^RSTiCtt, Xtt 
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^©-fliowsspfc, u*-*;i/*r-s>RSTfcRi;jis 

tfYtt^frKjiia^ft'TfeD, ZCD®mM3 4©Xffl£ 

§ 0 zcD®mm 4 oKWiBcifiitjTH 1 ©T^st^x 

TOffiH^I+iJbTt^o ClT\ CCDSyfittB I 6 X 10 

iMt7frtt££LT*5»?, U^^;bX-r->>^Xflll7?f6]^ 
ffiKltiiJ £ , a ^ - y y ICDatiW^ oJb£ 

c<D»jfiWB 1 6 x&w-ri>Ti$f-Bi, ^-fs^xM 

Xr-v ; iJcO}|iJSISB I 1 X, B I 2 XZ^tZ^B 1+ 
16, 1 8fr6©fXAXf-^WS 1, WS 

Xf->* R S T Lfc 13 , X^I^[Sim»%tT 
ftSfci&tffl^&ttS. 20 
[0 0 9 0] Uf-^;l/Xr-^R S Tcd^S^IpI 

(x^-^y^) -efe§Ytt?3[6]cDffiii (iiicfew 

3 5, 3 7lcWbT0 2tCijgWB I 7Y, BI8YT* 
2±OKWifiK:3— *a-7"5v-3 5, 3 7<fc9 

7rU>XfiST*WIB^^^-XSi3 2±cDKtt 

yyl/^xT^ltwl+fflfi^ia l <DXr-^iJSlgg3 8 
fc«*&StU ^W^ffitcg^VTl^^Xr-^R 
STOYiWlfi|fl)ffiB3WH-W«tl*. COYWWlSOttB 
(Dffifgti, ^x/sfficDilgttB I 3Y*#r*=FIWH-© 

v-'W S 1 X«W S 2 tcDfflttfiBwWm, RtfctUcS 
•3<j£SWfl$©j£4?3[iJ (Ytt^loj) Ol'f^^W 40 

[00 9 1] -ft, l/f-^yl/Xr-^R S T©j£Sftfa 

(x*+x£fl) T?*5Ytt7?iR]©fl!iw ogiKfctts 

5, 3 7A^H$nT^§o *LT, ^07*©-*t©£* 

7;i/^x=FPtt^?>, cnsoa— *— *a-7?7- 

3 5, 3 7tCttLTH2«fJftttB I 7Y, BI8YT? 
2±OSW®K3— t-*a-:735-3 5, 3 7<fct> 
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cDn-t-*3.-7*57-3 5, 3 7©giPM4H 07 

/UTgMt©ftffiffi#g| 1 OXf-»gl3 8 iC« 
*S£n, W^Itl^^Tl/f^^Xf-^R S T 
©Y«l£fa©{ftlItftHMSn3. C©Yttftfa<>iB©1f 
fgii, 9XMffi|J©iJfittB I 3Y**-r*¥»ttOtHM 
ffilcS"3< t^/l/Xr-^R STWxAXf->*W 
S 1 XfiWS 2 £©tB*N£g©»tB, StfCtl(d^< 

[0 0 9 2] * fcfe-fc* *HfiW&t8"?tt> T&H-3 6R 
IfflJfittB I 7 Y, B I 8 Y-eS^nS-flO^TVW* 

xTi$ftE j: o t \s* t /i>T$fb>xr nr 

[0 0 9 3] ^XAXf-'^WST K WST2 

coffiH%ea-r?. : F)#It>'XrL,Eoi/^T, 01 &i^L 
03^#^LOoi5iBflf^o 

[0 0 9 4] cinP)Cr)0(c^$n§J;o{c, JS^ft^ 
P LCDS^^^ilT^-l'^y h^2 4 a, 2 4 b©^ft 

Xf-^WS 1 CDXtt7^(p]— ffiiJ©ffiE&, ElOT^tt 
1 6frP>©H 1 fflMttB I 1 XT^SnSTiMttf-iA 

tflM^n, BM»K, mittE^oT'7X/NXr-v ! W 
S 2©X*Jtfrfa©ffi«l©ffl£fi> 0 1 ©Tifft 1 8fr5 

©352»js«ib 1 2x-e^$ns z Fi$ite-A*w^ 

nTV^So fLT, Tf$ftl 6, 1 8T*lZCnt><DfcM 

J«effi*ttWt, -7XMXr-^WSK WS2®Xi 

16, 1 814, HZtc^tnSi^tc, §3*07¥;tt?: 
Wr5 3«l=F*WT?*0, ^x^X-r-^'WS 1, WS 

2ox«*ifii©it«iwwK:, i-n biw\%.v em\tm 

fcftotl^*. CilT% ^XAXf->*WSK WS2 
CO 0 mfE^tT* 5 TO^'O 0 Xr— i^Rtf Ztt?3l6jcO?S 

i 6, i 8tcj;0 ; ex^--r5*^-ets o 

[0 0 9 5] **3, HI 1 SHfiUfe B I 1 X, g52$iJSttlB 
I 2 X<0&T8*ft -j/x/NXr-^WS 1, W 
S 2cD^ij|EHO^^E I 7X/NXr-> ; WS 1, W 
S 2{C^/c§=fc'5tC*oTfc t 3, fct, X«7J|p]EO 

|24a, 2 4 bOffiffl^f^ftlOfctrKt^x^X 
r-^W SI, W S 2 cDfiH^, % 1 MfittB I 1 X, 
^2»Jfi$4B 1 2XOfHW»C*^^"CWl*h*. 
[0 0 9 6] ^fc, 0 2Rt>*0 3E^$nSck7(C, S 
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»)tt*jRPLOtft»»f^-e»l* (XM) fcfifitcSM 
T5^3iJftWB I 3 Y£frT3Ti$H-^ 77^f)<V 
b&2 4 a, 2 4 b©*ft J Tft<a&W'f'iVC*g! l fft (X 
M) t^n^nSll{cSM-r?.^4SiJM«i^LTcoiiiJfi 
MB I 4Y, B I SYfc^n^ftfc-TfcTiMf-fcjWRtt 

5ntv5 (fit, B4 , ?ttiiig*i©*tfB*£ntv 

5) o 

[0 0 9 7] *£fiSJBI8©i§^ I9»3W*P LfcfflV^ 
fcR^O^x/NXr-^WS 1, WS 2cDY73fo]fiH 
fHHfctt, JS^ft^eWfriX ?%to*>imAX* 10 
iffil73$ltt»B 1 3 YOT^OStfflffitfffl^&n, 
*>hS2 4 a©«O^XAXf-> ! WS 1 
OY^fattBtHMtCti, 774 h^2 4 aOfctfJif 

>l\ t%b%ytmsxzmi&tz>$mmB 1 4 y coitmu 

»Wfi^6tU 7^r*yh&2 4 bfigfflftO^XMX 
f->*WS 2<7)Y73[6lfiBItffl^{i, 7v4*y Y%2 
4 btD^Hicp^ *fcfc>5ftWSX£ilifl?-5»|g«|B 

1 5 Yommi^ffli/^ns. 

[0 0 9 8] fcT, £fi&B*ttfc*D, Y«|^©=F 
I$fti^$l!ltf7x/^T-y'WS 1 , WS 2<D£*tffi<fc 20 
9*Wi5*4:a5tf* £: t>— o£>$Jfi*Iu 7&t> 
•^SiJfilfiB I 1 X, B 1 2X&^ft ; fn(D^XM7,r- 
>>'WS K WS 2<D£W®frP>5Wl5C£#&VvDT?, 

«© z F#tHD U -fe >v b -5 c T 5o c cDTr$ 

[0 0 9 9] ±i2YtHHffl©iHfi«lB I 3 Y, B 

I 4 Y, B 1 5 YCD&Tl^Bt&N &2#©ft(tt**rrS 
2*ffi$tl"l?&!K ^XAXf-i/WS 1 , WS2(DY 
tt£fi<DlHI8£MK» ^bftMtfRJtEt&oT^So 30 

[oioo] «lflfii> Ti!WH 6, l sRtfffl 

SI4BI3Y, B NY, BI 5 Y 5 3 OCff 

1 , WS 2©2^&*ffifl*Sai-5fl$W$'XTi>, 

[oioi] sfc, sk, 

■>x/nXt-^WS K W S 2 OrtO-tftfBftS'--^ 

^yby-yvxfclltrrstf, COKfcPSXr— 40 

©SB 9 OOffi^KJSUTXf— i^»J|PaiB3 8fc* 
0, 7x/\X7- i>'WS 1, WS 2(Dif£ij#Wa£ftT 

[0102] mmmc-o^x, m 1 tcs-^ria 

X46, 4 8, Hi 75Y7-TU>X5 0, U>X5 

2, ^1)57-54, UyX56, ff527^7^U> 
X5 8, 1^X6 0, HS^5-ryK6 2, ^W)fy4 50 
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VF6 4, UU-U>X6 6, 6 8^F.«Jnt^ 
[0 10 3] cct% C0PH*0±iHllJS&»fco^ 
[0 10 4] ftflTC&SK r FX+^VU— »ft«3tt'> 

7-4 4(C c fc0lilp]$nT, e-Ax+X^>X4 6, 

4 8KJ:oaa*if-ASK«*«n, si 77^7^ 

0fcA*«tlfe3tt«tt, 2&7tWfcE?USftfc77'l'7 
-ru>XOxU^Vhfc<fc»)1t»0)tJKfc:iHPJ«n, u 
VX5 2> tgf)57-5 4, l/>X5 6CJ;0Btf«)tt 
JKtfgfcofcfcfiJ: DH2 77-r7^UyX5 8(cAS>f 

ftjftti, U>X6 OtCcfcf?, u^*;URfc#&fcttKfc 
^B£nfcB£X^> F6 2fdlU 

^>K6 4%SI)iU UU-U>X6 6, 6 8£*1T£| 

6 2ic£-D xffifeztirzffifffivt. c c ximmx u >y 

bftOH&HHifcJS I A (0 2 #88) ^ffltS. 

[0 10 5] JWc, fflUP&fcO^TBI 1 teS^TKW 

SB 3 8*»i»6*MiSftT^*. 
[0 10 6] CC-P, *«»&©±i5«JS£»0»tt** 

[0 1 0 7] SI^«$iJiIgB7 Ott, U^-^l/Rfc^x 

/n (wixbwz) i:<oi^j«^a£^ra56«nsok:5tfi 

7 4 ftw»«*T'>+ 7^42 ^^--xyr§ 0 

[0 10 8] C©ft, XT—7Si]ilSB3 8{cj;D, ± 
SiJffllSB9 OO^tciSUTtf-^^Ril^XM (W 1 
X«W2) , 1/f i'/l/Xf ->*R S T i: ^xa 

Xr—7 (ws lXtiws 2) (D|SIW^4 (x*+y$ij 
W) ^Wii&sns. c:cD|5|W*4ti> Su3SbfcT»I+y 
XrA^iJfiWB I 3Y^iJgWB I lXXtiB I 2X 
RUUf-tJl'TB^TsThVm&mB I 7 Y, B I 8 
YtWSWB 1 6 XOItiHI^^rX^LOO, 

r-^|g«)^^«75^Ux7 ; e-^^Jffi]-r5i: 

[0 10 9] fit, WXf— ^^©ffSKMWrt 

§ 0 znic&t), mm%fre><ommmc*.o* zvym 
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iBtc7* hl/^Xhtf&fliSttfOx/N (WlXliW 
2) ±fcfi»ll)fcSttS., CCT% 12*^M^M 

Rt^XA (W1XBW2) fc%^Wj£SE"*-5Cfc-p x 
/S£->©£jB©§!tf7XM±cQS/ 3 <y MRVtclS^ 

[oi io] cc?\ wii&Lit>wxf&t<Dmte£m# 

-?20<D7^ 7^1^X5 0, 5 8tf^-rST»* 

[0 1 1 1] Sfc, ±B0j£SWWfc5'3'y hx 7 ->* 

[oi 12] tzz?\ hrnhfcv— vmmmmi 6tc 

&&>WXftmt. 7X/nW1, W2±<DffiS<Dj£tf!!B 
BftJ 4 —)V F^S (w) fcaifrfafHfcnlal (ntelEcDg 
ft) BJttS&BtfifcSfc** fSHSSftfcf fcU f 
x/NX*+yjlJt^Vtti.i:, ^ (2) %«fcf& 

[0 113] f /n = V/w (2) 
$fc, «^x/N±lc^WSn§ 1 /VUX®JJMfx*rt/#- 
*Pi:U U^hJfta^Efc-rSfc, (3) 

[0 1 14] n P = E (3) 

C©«k3»c, B)tfi»JWSH7 0tt» 8B3*x*/l/#- P 

-*f»W»H7 6te»LT^*WUT«)©tt»4 Ort 
KKlt enfcM^^Xr A**JW*3 C fc «fc o THSIf 
x*H/*-pJM8«W«»f *RrS«*fc0, ->+>y* 40 

igiigH7 2^ = 7-ig«]gB7 szttmrzkoKm 
[0115] s&ic, iflH»SH9o-e«, m«\ x 

^ &KT-vit®mwm%*T-vw®%&3 sic 

J* t T ffilE* IS U X f— i?f!tMO)WSE*W*t % o 
[0 1 16] »C, *^S(6«g|cD^^^)tSST*{i, >> 
xmXt— v-'WS 1 i:OiaT">XM(DSSi%tTft5!Bl 
(DUBSSS/XrAi:, ^XAXf->*WS2i:^T'fx 50 
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/N^^T*9S2©ji3M^XrAi:AWP.nT^ 

[0 1 17] % 1 <DS8i^>Xr Uit, H7ic^ni>J: 
feiJfD^x/Nn-rV^^fufifcfe^^x/NXf- 
->*WS l fc©|?m£ifrf5<fc5teLT'>x/N£& ; £:fT 

i (Du—Tjyyfij F i 8 2, con-f^yw 

Fl 8 2fC»oT»»-rS»10^9-f^l 8 6St>'^ 
2©X7-l'^l 90,^1 OX^^l 8 6tcKt)Wt 
P)ftfcgf 1 ©TVn-FT-A 1 8 4, %2<D7> 7^$ 
1 9 0K^(3#teP>nfc^lWa-F7-i.l 8 8*S* 
^tMJns^ 1 Ox/\a-^t, 7x^x7- 
5>W S 1 ±K»*j-6nfc 3#0±T»W#fr5J83S 1 
<D-ty5<~7v7°\ 8 0tfrt>mi£2tl%o 

[0 118] llT, £<Dm\<Dfflk$'7>T2*1iC.&&y 
x/N^cDfj^iCOV^T, 18#KMWr5o 

[0 1 19] ilCT'ti, H7fc^snSJ:9K:» fefiP) 
<7Xmp-tV y7*fil(Cfe5')XAXf-> f WS 1 ± 

icfe5")iAwr tsio^AD-^ciDi^ 
nrtfc^xMW i ti&m&ic-o^-cw®? 

\°0 12 0] Sf, ±»S«9 0T1i, ^xaXt- 
->'WS 1 ±CQ^|g;^<D , >X/N,tN/^£*£>>'^a— ^^^0 
^^7^11*71, ^XAWl' 

[0 12 1] #lc, ±$WSH9 Oftt, ^H^o-b^ 
^-7>y/|g»]^^bT-b>'^-7-y7 , 'l 8O£0t£ 

a±#eiit5o cntcio, ^xawt tfm^ttH 

It. ^H^Ox/NP-^SfWSHtS 1 OTyn- F 
7-h\%A<D®9}ik$M1rZ>o ^ntCcfcO, ^xau 
-^*J»SHK «t 1 c9X7^ 1 8 6 *TOi&J»« 
n, H 1 C07>o-F7-A 1 8 Atfu—T^yftfJ 
Fl 8 2itffioT')lAXf-v >, WS l±£T*i£$)LT 

i>xAwr ©STtcffiB-r^o 

[0 12 2] ±$JffllgS9 0T't±, 

-7-y71 8 0^MIf 7TBIi?«o CO* 
y$—7v? l 8 0OTP*£>)i4'T% ^xaw i ' tfWi 

\<D7yv-Y7-h \ 8 4lCgtti($n5cDt : \ ±*J 
fflg«9 Ot-I^XAn-^Higlfc^ 1 ©7VP- 
F7-A1 8 4<D/^a-Affl#5£}^vf £o CtlfCfc 
0> ^l(D7yn-h7-A18 4t')XAWr tM. 

[0 12 3] ±$«B9 0Xti, «>X/ND-^ 

ifii|®SB(c^ l <D7yn-F7-A 1 8 4©iligi:g? 1 
(DP-F7-A 1 8 8<D®W}ffl%l*B7fit%o CftlCZ 
0, ^IOX^-Y^'1 8 6 il-ftWlC^ 1 C07 yP-F 
7-L 1 8 4*^7(D-Y73l6llC^»)^^'rSJ:|lINf 
ICS2©X7^^1 9 0*V>XMWl*«#LfcSn<E> 
p- F7-A 1 8 8 4:-(*:WfC + Y^fCgHft^MJfe-r 
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S 0 f Lt> g!OD-F7-Al 8 8)b^XAXf- 

t>g52cDX7^£'l 9 0tf#il:£ft§t£k{cSglcDn 
-F7-A1 8 8C^+a-A»?n§„ 
[0 12 4] CcrimiT\ ±MKI9 0 
7'y7l 8 0%±#M)U -fey^-T-yT 0 ! 
D^X/nW 1 ^T7?*^^^±if$-*5o #^T\ ±f|Pj 
tPSB9 OTte^XMD-^iJfiilgBKo- F7-Z>cD 

jiii^Ji^-rSc cntc^o, fg2©x^2"i 9 o^ 

ffU 1 8 8 t-WMfc-YfifalC&mft 10 

f^LTm 1 COD- K7-A 1 8 8 CDJiiiWf 

S 0 CCD^ 1 CDP-F7-A 1 8 8(DMM?Mtetm$flC 

StPjU^LT^x^W 1 ?;^inXf-yWS 1 ±<D^0 
^^XA^/i/^iciij^ SaS^XM*;!/^©,^ 

a-A^^-ytCfSo CfttCj;<3, ^XMS«»-ilCD 

i/-^>x^H7-ri)o 

[0 12 5] f^OjfiM^x-r Ate, mWilc, 08Jctk 
Sn§J;^c, £iJO^x/ND--rV>? , tiLBt;:&S'7 
XAXf->"WS 2 ^cD^T^tlSHiiCbT^x/NS 20 
$£It£-5o CCDm2CDji^^X7A«, Ytt/jlSncJI 
tfSI^OP-xVy^WF 1 9 2, CtDH20P- 
r f F 1 9 2!:fpSt#l«g3iDX7^^ 

1 9 6StfS4077'Cif2 0 0, 830X7^^1 9 
6tc«l0Wt6nfcS2O7>n-K7~A 1 9 4, m 
4<D7.7^?2 0 0fCttt>ttW'&ft;fc3S2fiC>n— F7- 
hi 9 83|*SA/elftS£ft5S209XMn-$rfc, 

[0 12 6] 07&tf08£«-3^T, 30 

5 2 o<D «> x/ nx r- S>K «fc S Mtf ©Stc 

[0 12 7] 0 7(c{i, i)XAXf-^WS 2±0">x 

t>ft% 0 07fc:f3^T\ St^Ki^^O^X/nXx 40 

->*WS 2 ©ffiHOTBfi, T*$Ih>X-rA<D»Jft«B I 

2x, b 1 3 y mrmimcm^rn^n, *xm3 

1 (DGLmWmZ. Titltv'XTACDfflfittB I IX, B 
I4Y0flMfcS3^TfT&t>nS. 

[0128] c«0 7(c^£fts;£{liJ©p-TVy^£ 

S 1 <Z>gt(Sv-£fiFM 1 ±£>g*p-?-*tf3fcS<k?ft 
BEHfcfcoTVS (09 (A) #KD o iKDfcfe, ±»J 
8fg@9 0?ti, 77^^>hi2 4 afciDSW- 50 
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^«FMl±«DS^7-^MK2^tH-rSWHutC =F 
8Wh>XrA<D»Jg«lB I 4 YOfMO'J-b-v 

[0 12 9] 09 (B) {Ctt, SqSv-?MK2©JB« 

cDH^J&tf^n^^^y K&2 4 a of i A^-fey 
-y-T^tHi-SH^^jA^co^^snTv^o co 

09 (B) fCfc^T, ft^S x«CCDOH§!l&D&& 
«H*3SU ^MT^jn^t^V-^lt F I A 

<o &%-mm(Dfrtfmz nr 1^5 «c u y iew [fine 

So 

[0 13 0] 09 (C) tea, 09 (B) CDV-^MK 
> hflfltPSB 8 0 fl<DHftX&*fCTtt5ftfctt$flP? 

A^^nrv^o T74*ybmw%W8 otHicos 
mmmtmmt set a*»p t -r s v- * m 

K2©{ftH%ttttU ±»S19 0T'(4, HUI2V-^ 
MK2tD<uB^fflftffiB I 1 X, B I 4 YOTPftOtt 
»J*S*i:fcS^^TiBIJSttB I 1 XtB I 4 Y%mWc 

K^r»m-rso 

[0 13 1] ±$LfC}x/\5$, TOttOU-tr? F£ 

mtm^r. t-f77^^yhW%dti5o 
x/NSgift{ctT^t>ns^-f-77^^y >7x 

^n§7U77^^yhOctT'$5„ uttWickL 
Xf->*W S 1 ±tcfcB£ftfc7XMW 1 ±{cffM$n 
fc3 0©-9--^7v^^>FT-^ (0^-f) (Dim 
ZTy^^yh^Z 4a(OLS A3S<D-b>-»tSf!g:fflV^T 
IHWU ; eo!tffl l Jlg*fcS^^T'>x/NW 1©X, Y, 
0 7?(olcr)fiB^t>-1±^ff*ao CO-9--f-77^^>h 
©Igco&gpoi&mi, ^JPSB 9 0 ic J: 0 n 

So 

[0 13 2] £<DV-*77'f*yb<Dife7'&, <7X/\ 
W 1 ±<E>&*> a >y FM^OE^J^r C C T'ti EGA ^r^o 
T*46S7r-r>75^><>hWf*bnSo 

TM^XfA (PJSWB I 1 X, B I 4 Y) tc<k 
0, -7X/\Xx-^WS 1 coffiB^SSL-DO, bhh-± 

O, ^xaw 1 ±CDR»?SO-9->'7 P ;l'y3 >y h©77^^ 
yY^-^&M^T^^ ^yh%2 4 aCF I A^O-fe 

3>T(D'>3«y hEJUT*-* cntCckt), ± 
taoH 1 Xf-;igl±t^'>3 7 hcDMiBAW 
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SB 9 (HCcfcD frJSPSft, ±!BcDif|im±$iJ®=gEH 9 0 
fefcDfffcfcnSo 

[0 13 3] ^LX, ±%W£.m.Q OTHi, &^3 «y H 
©^iH^etu3Sb/c8¥v-^M K 2 cDJ^#,fiH^ 
HW-fSCi:-^ v-^MK 2{c*t"f3^>3"y hOtl 
ttffiBH^HtbirSo 

CO 1 3 4] #HS6f&|g©lfr&» M$Lfc 75 
-T*:/hJR2 4 afcJ:SttSjll*fc, »)W4:ni;AF/ 

al^i 32 (04 #b^) mmi mmc j: s*- h 7 

hu^yy^fcUff booy^^yf 10 

CO 1 3 5] ^IAXf-^WS HflJT\ ±IgflC>'>XM 
Xr-v'WS 2iJT'fi, 01 2lCw£nSJ:9&2ft£> 

CO 1 3 6] ftflcfflfcfi, Hu3SLfc>>XMW 1 flH&Htt 20 

7^^yhWll 4 4, 1 4 2lcJ;;g,a*p7-^1£F 
MllV-i'MKI, MKS&fnfCttJS-fSl/?-*;!/ 
±v-^RMKl, RMK3©9XMjE±J8I&flW5ffi*f 

ffiH^tti (cnfco^Tfi^c^-rs) v>m%ticm 

CO 1 3 7] CWi^ft'JXAWZiOiJ/g v hfl^S 

So ^f*W*-fi»Jt«»31flKffi:LTtt, 01 3 
(A) iCTTsHftZXolc, •JXAWlO^a-y hflM 

Ufy^Xf-i/'R S T*jaKTlfilfcmS»»KlLTl/ 
7^>H? 1 (B/S*-» fcWtffiBfcWSLfcfc, 0 
1 3 (B) {C^^nSB 1~B 1 2<E>llfi#T"X*i'>'g 40 
)t*fT49o coij, b^^;bR2i:Uf-^;l/R 

M^ft (af/al, sgft» ^wajiwaa:*© 
u z<Di&mcfouxgiftcDmm*fi%i o &k# $s. 

CO 1 3 8] Cy39X/NW2<D-S®fc4'C>&g|5<7)IW 
CO 1 3 9] ±xE Liti 7 Cit 2 OO'JX/NXf — y 

ws u ws 2±?m7Lxftf£t>nzmK>'-' r>z 

LftyXAXf-y'^^tli:^ D , Wn<r>Mt 50 
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S K WS 2*^ij»^n5o ^UT, »fci/~{rv 
Xt>mj LfCyx/NXx-i/'W S 2 iCyXAW 2 ti, 
£«?Jn— rV >^^> 3 yt^XASUAV^n, 7 

±OfxAWitt, f9Sft¥$P LOTT-^iy—T-y 

xtffr&tonso 

Co 1 4 o] 0 8^$n§feiJp-T^y^v , i/a 

V-Ptt, feiJn— y#$i?i/a y ZWRfcT 5 4 * 
yh%2 4 b«DTfcS£pV-^SFM2±£DS¥v-^ 
MK2A^g^tP,n5J;5{C^oT*3t>, ituM^x 
/ N^SIirtt i: 7 5 7 y< > h y x £ tfUfr * n 5* 

z F#ttiyx'fAoS'jgWB 1 5Y£irr 

*TI«H-©U-fey Mftfttt, 77-T^yh^2 4 btcj; 
SS¥v-^J£FM2±£)V-£MK 2©tftffif«:jfcA-3 

CO l 4 2] ijx/^f-y"WS Hi, fefflijD— r-r> 
3 > 7*7 57 ^ > h fcfr* o fc&fc, 0 8 lew 

TfcSipv-^«FMl±©S?pv-^^5fiiH (0 
i o (a) #$o s-e&ijsnstf, c<z>g«i<Dfc*p-p 

ifflfittB I 4 Y<D=F$ftlf-A^ ^XAXf-y"WS 
1 OSSfffi 2 He A*h£nfc< 77^^yh 
f?7&*^K08©{iB£T*9x/>;*x— S/WS 1 

timmx&Zo c<Drzib. ^mmmmx 

CO 1 4 3] ft{c»WL^<fc-5f«:, 
8g-eti£ijD-T-V yy#^5/3 >{C9x/NXr-^W 
S ltffcS«£fC, 77^^yh^24 aOHTfcISP 
V-yfiFM 1 *dttSa^S*lT*5t)» ^©ffiH 
T'iJSttB I 4 YOTJMW'J-fe'y hsnrv^co^ 
CtOfitgST'^x/NXr-^WS 1%-1IU ^Ofi 
B^P>7'46t>^oTl/^7^7y<>h^2 4 aO^til* 

(^g±BLi:-r^) ictt^T, T^ste-Aow 

n^C^CD^V««lB 1 1 X£D7#ltl 6©W»JII% 
tx^Loo, ^x/NX-r-^'WS l*EiBL^X 
•ttFlflI*iJe»il*"a*o cin(cj;t), 0 8(cw£ft& 
^^i■$T•'7X/^7^x-v ; WS \tf&W}Ztl%£tiC% 

So 

CO 1 4 4] f LT> ±$i|«t9 0f«, 01 0 
(A) (cwSnSck^tc, U^^;l/7^7y<y hgH^M 
1 4 4, 1 4 2fC,fct>8ftft£ffll>T»*Pv-*l£FM 

i±v-^mki. mk 3 t^ntwis-r^uf-^^ 

•7-yRMKl, RMK3©7X/Nffl±Jg^#<DfflMffi 
CO 1 4 5] 01 0 (B) £ttU?-£;H?±<DV— *R 
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MK (RMK1, RMK2) ©tfXMffilfifleffttfjSS 
tU 0 (O (C«S¥V-^«±(DT-^MK (MK 
1, MK3) -h^tlX^Zo 010 (D) left 

010 (a) <Dw.mx\ ismfrTy-rtyvmmti 

4 4, 1 4 2tUf-i';l/R±©v-^RMK (RMK 
1, RMK 2) «^x/Nffi±^fii:S^v-^S±CD 
V-7MK (MK K MK3) fcEIBtfctftffl"*- SHIMS 
9&#0$7tf^£flTV5o CO01O (D) t*5l> 

5CCD<OH®$D&&l8B£^ , fo 010 (E) 10 
[0 14 6] ±*MI9 0ftti:oii5fif«o® 

!>fc#**$<Ofc$fciLo-C, »Jft«lB I 3Y<D7$it£ 

[0 14 7] CfUCkO, fflSWB 1 1 X, B I 3 Y£ 
-^t£FM 1 ±CQV-^MK 1 , MK 3<D&mtfLMt. 20 

ix^^;i/R±-7-^RMK<D'>x/ \m±®&immim 

* M K 1 . M K 3 £«ffifi©ffl*Hft HKiK #«> & n 

[0 14 8] fit, ±MfflgH9 0T?tt, fttCjJW; 
l¥tEFMl±v-^MK2t«m'>a7 hOffltt 
teBUB^t:, ffftttB£StPKFM 1 iv-^MK 1, 
MK3**{M©ffiaHft.kD, JB&WtcRftffiBi:* 

T, 01 HC/f^Wa;?!:, i)iAWl±©^a-> 

[0 14 9] ±3£©<fc'5fc:* TiftHDU-b-y h»flsfc?t 

yY%2A afCckOS^V-^ffiFM l±OS«v--7 
£fHfJl7d£, "7XMW 1 ±©^>3 v ht«077^ 

xmv- ^otHMJc «fc 0 Sffl?tifcMf t<Dfflffi* 

?mm^-t tmxt^fawvmttimmfa mam 40 

NO tf#*&ftT^Sc:4:fr&* R^tUfcU^^^r? 

4 2, 1 4 4fcJ:t)«Jttaili:Sipv 
- * ffiB i: ©*f )S i: nT ^fttf, *«>BK: t98B*l*fffi 

Aat*XM*T-^©£ft*fctf)ftTSfiy -by h£tx 
% -a ft t LX t> KflWtftR^Kiff £ff * 5 c k £ § 

[0 15 0] S*pv-?MK 1 ~MK 3«^(C|1] 

i;sM±{cfe5(D-e, mmmmz'T'ibXtoxisMi* 

hg310*T'^»SHti»IV\ Sfc, RMK1, 50 
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RMK2feU^^;HSii^M(c«fc§^7-tr>y h^ffopj 
flBtttffcStf, Wa.tfttB!l¥5— 6 7 2 7 1 ffftfRfcM 

[0 15 1] g=fc, 77-Y^>h»7fflBj!)^H8 0tCt 

g{c<7x/NX7—7ws 1 imsmb i 

4 YftWlft^J^fttf^ai, fflfiWB I 1 X, B I 
4 YCDstMffl^^x^LOO, 7^l'*yh»7&fcil[ 
■fete, 0 8OftBi:7^XMXx-> >, WS 1 *fflSltf}K. 
®mZ^X&£^Ct&$DmX3r>Z> a CO«^, flA 
Xr-yws lcDY$li]i:«3f 3KIWS2 HcJ3^¥ 
LWftttAX^aSifflgWB I 3Y*Wof;^ 
l/fW7^^>hIj»il 4 4, 1 4 2(CJ; 
5Sf7-^fiFMl±-r-^MKl, MK3k*niC 
fttfrf Sl^^l^V-^RMK 1 , RMK30XA 

$ft£> U -b -y h m\f%fttz 7 <fc 7 (c LT & 
[0 15 2] ±IBt|W|«^LT, «*»7ffiH*»69x 

mxt-^ws 2^08(c^$n5fei)©D— ri- 

[0 15 3] £fc, 01 4(Cti, 7XaXt-'>'WS 1 

±{C-S^$n§"7X/NW 1 l(0#-/3 7 h«*&JB&* 

v, 01 5fcfi, cntM^IWtfT^nsyxAXf 
->"WS 2±(C^Jf$n?> , 7X/NW2±C077f'^>h 

2 0<D'7X/NXr-^WS 1, WS2£ffijxLT2 

57 * y h >x k £M?t LTtf ^ 7 C {c «fc K> , 
7,;b-7y h«[n]±^0oT(/^ o 
[0 15 4] fcCStf, 2O(07XAXf-^ot 
2O0ijft^^)^T5aat^tI^ti, -^(D^X/nX 

X/ n X f - S>T»?rftfan S Witt K 4 A 5 ife 
§o iMtc, -^(D-7x/>Xr-^±T*tf*^n5 

sdf^^ffi^© -7 x/ r- $?-cfTfc t>n 5 mmc&s* 
^TLtz^mtt^&Zo =tcx\ ^mmmmxit, mm 

tc^-^T, ^SLSHi:ft5ii^|S|±, feSv^finaSH 
k ft 6 ft^»ft5H±3y BI«f teff ftbti* «t 7 {c, Sftfls 

[0 15 5] fiflJAtf, X + +ySIWi, 9XAW1 t 

t ft e. ft ffifr 6> o^aHH*«*»Hrr s 

^•vySTt^li, (K©-)XAXf->"WS2i07X 
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xmxt-^W S 2%v-^5B?i!f±£#fcm^lT 
fcfcftSfc*, X*+yfIft££oT7t&gHi:ft5> 

tft't§„ Cft£01 4St>"01 5T'ft5£, 01 5(C 
fe^T^x^WUC^LilftS^ ri, 3, 5, 7, 
9 , IK 13, 15, 17, 19, 21, 2 3J 
■£tl%7>**ymft.t, 116ICte^T^x;\W2(^ 10 
LftffiS^f r 1 , 3, 5, 7, 9, 11, 13, 15, 
17, 19, 2 1, 2 3J •VTikZtlZ&Tv'fty b~? 
- 9 ttBfc felt 3 * ttifflSjftjWBSic t Tfr ft 

U ft 6 ITOttfiStWtffT* A 5 C t fc ft § o 
[0 15 6] ^XM^RjKfe^TfclSH&OCi: 

DfiSfctf), X*+i/»friu, fc£Wi, [slW^S^ 20 
iiST-ff ftfens .J; 9 left StutgcDtaMjI^ (flSLBH 

[0 15 7] ±ai/fc*-fsyinw8«, ±$'MB9 

[0158] vxmmxsfMKs *nn%m<Dt9!Bm 

J#-r§2OC0'7X/NX7 i -v''WS 1 , WS2£jHlL, 
en?. 2 0<7)'7X/NX-r-> ? £X Y Z^l^KSlfiK^lft 
£-£T, -77C0'>XMXr-> 7 'r- , >XMx^i:77-i'^ 30 

[0 15 9] ±iBO«ff*«0»**IRte, «Jt> 

<7)ItiJ->-^>X^fetTft9cfc9(cLfcCi:^?>, 
|+>/XrAcDjftiJftflli*^x/NXr-v ; cDS^ffi M8i 

z^wmm) *®<t 5**^^*5 tot?, ->x 

/ ^X r- S?©-i2<Dg £ % x/ n jtS <fc 0 {I* 1 fc * t ^ 

[0160] $e>{c, atJtftf^ofT^ns^ofxMX 
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2, 1 44 «3tl675'f^yHr>*) KJ:0I¥v 

-^S±ov-^tfiW*fTi/\ ^xm3s$- 77^^y 
1- mw on t> n 5 7? © * x/ %x f— ot >t im&m 
^wm^vtnn^Tv^^yv^z 4 a x«2 4 
b tfyrt'/xTv'ftyh-byv) kj:osjpt- 

-5m±.-?-5<Dm\Z7 ; 7J*yh?(k2 4 aXH2 4 
bfCTfTft^^tc, ^v-*©&#,{uB£!fH <DXr- 
f*«BR±-eiHI8 L, ©softie •>x/N±©-tJ-y 
a >y hfl)77'f^> hv-7^tHUEG AfcSKJ: 
0^>3 -y KOBB5>J*« (Rftffl^fftB) £ffl 1 ©X 
f—$>*WR±T»#ik ®±ie®£©©*£ilfre>«qsv 
-^ffi±v-^7 k#S/a >y hO»3ttffl4«HftBfcO«» 

ill 4 2, 1 4 4fC«kt)»»^^PL%^bT»Pv 
tSfflWSfay hcD^^fftoCt^tfcCOT?, 

7xa 7,T-i?<D<m*mwt % ^mrmmmzw <o & 

tti*>bt (DfflmZtfMt Z^-XU y fHUSfr ft 5 c 

1 7 6 4 6 8^^{tie«o$n^J;9ft^ftS¥v- 
^S^fcfe^Si:ft5o 
[0 16 1] £fc ±IBH)i^S{<:<i;?»i:, 

p l £RA/ev-*fcm*fTa 5 ^>ft < i: 1 2 ocd7^ 

tii^TftKfrftzT^jtyhmi'ttmytmtttzmi 
jtaa-rsct^wcftSo 

[0 16 2] *©±, ±I2^SE®ffi{t«fc5i:, ->x/^ 
^fTft9^x/ND-^77-r^yh^©3fiffl, W 
tc, *75-i'^yhfl[H"effa^.5«fc^KEHSnT^ 

sfcto, -7x/Nic^e,77^p<yh>'-yyx'\(0^ 
fWRmWTftfen, <t 0 fiiv>x;i/-y>y c t 

[0 16 3] $6»tc, ±K*atJBa8teJ:*fc» ±ai/fc 
<fe9ftiiX;l/-7 P -y h^t# P.n?>fci6, t777->Xtf) 

77^^yh^s^f^p L£<o-k%<mhxmw. 
%o ccDtcib, mmmcom. a. cbbps) mot 

[0 16 4] ±E*«06tBtJ:*i:, 2 0C75 
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[0 16 5] $P>(C, SOOiAXf-^WS K W 
S2tfMi3ffi (CCT*«X«I73|6)) {c^oTSfJJ^e. 
8fgft^& P L (Dmi^ib^fattXWM ?.n/c«i|Slft B 
I IX, B I 2X&, ffOxnXf-v'WS 1, WS 10 

£tWf 5fci6, 2 0CD^xmXt-/'^EiWC+$L 

[0 16 6] £fc, ±HB^$gmitcJ;?,i:, M5(ft<DU 

tDOF (JMiSJS) O^iMffi^tlSo CCDZlfi 
ftftSte, IIMi£'>&< tt>2j£iM£&tfn{;f 

(S&lf i: D 0 F <Dfa±$h%tZm% c ttf-rsZZo 

[oi6 7] vmt, t i wxtszwrnm , t 2 
yhmm) , T4 (lBoff^n) tfc^T, 

f-9XMfcfctt5£*yPW£T 1 : 9#, T2 : 9 
#, T3 : 1 2#, T4 : 2 8§tU:i&, lOO 1 ) 
XMXr-^£$oTHl©&Stf->-^>i'*Mcf7 

X;l/-^vMHOR = 3600/ (T1+T2 + T3 30 
+ T4*2) = 3600/ (3 0 + 28*2) - 4 1 
[ft/19] fc&tK lO^XAXf-^ioT-i 

•3tt»*j)att*fle*«B©^;i^-^y h (T H 0 R = 

3600/(Tl+T2+T3+T4) = 3600/5 
8 = 62 m/m ) k.tt<XZA<-7y htf 6 6 %£ 

»TT1, T2&tfT3tT 4t£M«IL&# 

46, X;V-^7hTH0R = 3 6 0 0/ (2 8 + 2 8) 

= 6 4 [ft/B#] tftt), i^»ffJtilDOF^±^m 40 

fcaso tit, n^utr^s^, EGA^a^tg^-r 

[0 16 8] (£2®$fflgflD *fc, ifmmW,2<D 

[0 16 9] CO^OSIftJBtgteSKRftSBfi* 0 
1 6fc*sns«k-5fc, "J/xmXt-^WS l w-iZM) 50 
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fi$ (WS 2 CQ-)20g$ teniae) tf, MfittB 
I 4 Y t B I 3 Y fcOfflSffllgKB L CSISift B I 5 Y 

i:B 1 3 YfcoffiSBiaitiinfcRii;) <fcog<&o 
^-^yxofMl$t^xAXf->*ws l (X 

ttWS 2) tf»irf SMfc, PJSVf-AB I 4 Y (Xtt 

b 1 5 y) tfxr-^K&ffifrewi&^-ptc&o 

[0 1 7 0] El 1 6JC&, i?XAXf-^WSl±fX 
/NWlcDT^/^yh^HTLfc^cWftWB I 3YO 

[0171] ccom i e^^few^^a^a^, ^xa 

Xf-^WS 10t&HfcWiLT^3»Jg«lB I 1 X, 
B I 4 YtDTfcWHiT 1*362 4 atCj:5^x/N 

W 107 r-T>77<^ >h (tu^LfcE GAtC^Off 
a^n§) SjffMs +i$I+t-A*^x/NXr->>"W 

fctfa^OT, ±$fpgH9 0Tiifl]fiWB I 1 X, B 
I 4 Yco+^lt^I+iHi^^x^L-OOC'X/NT.f--/' 
WS l^77^>b^T»5)SRUyXP L©Tt 

temzitZo com. ifv-7iFMi^i/>x 

P L©STtcffie!*«6f?)iiBfiT-S'|g||iiB I 3Y©7$ 
Itfc'-A^x/NX-r—ZWS l cDKttffifcTStt^ft 

[0 17 2] ^/XAXf-v^S KDiuBM 

»«, fflSttB I 1 X, B I 4 YCDT^sttDtt-iJffiicS 

±»paH9 OTMi, ■y-x/NXr-v'W 

-£fi*FM l^S^U^XP LWHTtctaBfttofSil 
b9) T\ fflSttB I 3 YCD+*It^U-b'y h-rs= U-b 
■yb»7»» ^xaXt-^WS 1 ottBMftltiffftM 
B 1 1 X. B I 3 YOT^ItOfha'Jffl^S'^^Ttfat) 
n^efc-ptea?. (^1 OXf-yIIS*^^2©Xf 

[0 17 3] fOt, ±»JWStB9OT?«01 6 

;i/BBB 142, 144 ^fflv^Ttuabfc^ i onmm 

±©7-^MKl, MK3 t-^tlfC^-f SUf-^;l/± 
7-^RMKl, RMK3©^x/\B±ia»BOfflWffi 
i^Ui, t§W7-7RMKl, RMK 3 tg^fuB 

p l ofswffiiio t <D®immM%<D®m 
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mytimtmm^-tfaFM 1 i^-^mk i , mk3 

[0 17 4] ODUft^ WttffillfcJSUTWfiHB 
[0 17 5] ? K LT-SOfXA^f-^ W S 

ii!i-e«3tt^-yyxo«iff««ffftt>nTv^*iB, flw io 

©H;XA7,r->"WS2tt, iiftttB I 2 X, B I 5Y 

f-yws 2ti^om^m^^or^?,o 

[0 17 6] >>X/nW 1 0«3tt^T»TUfc«pJ«1», 
i$lJSlgH9 OTiifflfittB I 1 X. B I 3 YOTBMH- 20 
©tHMfSfctx^Loo, i!l!j£ttB 1 4Yff)TMe- 
ixtftf x/\Xr- ->*WS 1 ©gttffitTfiWSnSttB 
Sf^x/^f-^WS 1 S&ftU fflSWB I 4 Y<D 

SB 9 0T*ti?ltf£x/\XT-> ? WS 1 <9it;iJ£P(Dfci6(D 
SiJfiW^iJfittB I 1 X, B I 4Yt:^0MTfXA 

x-f-^w s i ^p—r-f y^v'v'a ytc^ift-rSo 

[0 17 7] CKD&IW 4-fiWJSWB I 3 Y<D7 
i$a+ e- Atf K*t®fr 5> «1* nitifl'M ft S > BEfc 
i)xaXt->*WS lO(4HfflWOfci60«iJS«iOWt) 30 

[0 l 7 8] ±$i|PSB9 0?fi, ^XA^f-^WS 
1 cdp-tV V^tfv'v'a >"\l6lttT©il5^5©^M 
frbT, >)XAXf-'>"WS 2©1¥'7-^IFM2% 
l^ft^PLOT'\fiB&fc-f^<> fXAXf-y 
WS2C^|«t5o COSH&O^cfT, tuiEillRl 
tttLTffliJSttB I 3 YcDT^I+W'J-b-y hfc^ffU 

wt, fltatePttcLT, i/**;mwmii 4 2, 1 

4 4£ffl^TS¥v-^«FM2±<DV-^MK 1 , M 
K3fc J 8 , ntcWlS , rSUf-^/l/±V-^RMKl. RM 40 
K3<D*XMffl±^«cDfflttfl)«fcHJ, T&fr^v- 
*RMK1, RMK3tS^iB P L <D« 

koffittffiBHffoftafcffaofctfc 7*>>* 

«> P> *IT V> 5 * £ F M 2 ±0 V- if M K 2 K ft 

t%&is3 v hvmftQLwmfctmmmtmm-?-? 

& F M 2 ±T- * M K 1 , MK3 gfttiBQfflttttBH 
[0 1 7 9] 0 1 7£li, CCD.fcdlCLT'J'X/NXr- 50 
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•>*ws i ^u-f -t >^f^->3 yst-Msn, *x 

[0 18 0] dtDP-r-f >9$&s/a >T»li., W, \ <v 

mt&BmvmGtmwc, 7^7 ^y\-%i 4 sotk 

g^T-^SFM ll^-^MK 2#*{uB-3tf£ft3 
7fcrai*K»l©^-^«WR (B I 1 X, B 1 4 

y) _hT*v— i'M k 2 ommmzm 1 <D$mBm<Dm 
&tnmkLTm\b+&o *ioxawi±oy->ic 

ttLTEGAftifJ^SSU RUftWRKfetf*#i/a 

lA^lWFM 1±CDV-^MK 2<D*Bfl[fi*«i; 

2 icflt S&S/a -y h(DtB*H&BM«*l¥ 
HifSo C£>R#£T?EGAl){f£ll7U fXAXf- 
•>"WS 2i->XAW2 0gM7^t, WEil 6 

[0 18 1] W±»Wtfe*»2OHflSJgJ8<0S»B)tt 

KU IS^">-^yx<0»i{t$l7^> >>x/n5$ 

* n § i&JgtttfEB* £ i)XAXr- i'Oglt ffi T'S 
W$n5 J: -5 fc L c i: e>> iJfifflTif It 'J -tr -v h 

(l/^/UTv^VMfHS&l 4 2, 1 4 4){c<fc0 

x/N^H7mtc^77^>'7.7^7^y (7 
7^^yf^2 4a, 2 4 b) OSWJKDV-? 

ftfffcOW &tfSIB3t^*PLfc:«fc5S! 
^ft^t^x/N^iift^D^^Ojifp-e, ^<3gsi* 

-mmifx-mt zmmmz^t z> x-r-s^w 

WO=F»tt*«t)*A*ci:««Rriffi4:«:*, lot, S 

y>y hOifil±*H*Cfc3&wriii:4*o 
[0 18 2] ±SBSK S2©HSt®!8"P«, * 
^^rfi^ffi^ffl^T^x/NOS^ff^^SB^ 

<, *»WOSfifcJ:t), -7?0^x/NX7-v ! ilJ-e2 

34i£(c BISiT* t § flW © ">x/ n X x- ^dJT* x/ 
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fe*fBHtt»3itsiffl'e* * fco-e**. caj^. 

t±\ 8^>f-*XM©&«lJIBSISI (T l~T4) #f£E 

ti, 

T2, T3£l ^Iz-^fcL (ft 3 0#) , T4 (2 8 
0) tM9lJ«ll!%R*5i:, ^-y7KiTHOR= 10 
36 00/3 0= 1 2 0 m./m IOWi 

;l/-y>y MHOR = 6 2 fctt^TKtfffiJO 

[oi8 3] ttt. ±mmmmmvit, xf^y- ry 

SHE LfcfcV ctifcRiSSn* tOTttft < > 

5«£&tf*7-tt»t«iB (EBBttSH) *XWmt 
SB, ^ftfcfif-y^^-y^^tS^x-fyf-^ 20 

[0 18 4] 

[«WOS»a] W±WW t fc <k a 1 ~ 4 &tf 

6-1 1 fcS3«0%Wt«tntf, X;l/-^-y h<D[p]±S. 

[oi8 5] $ fc, m#«5iceaoawK«kntf, x 

;P-7>y h©[fi]iSr/xf-^o^S • 6Bft*iasc: 
[0E<DlBWi»,8] 

[0 1 ] £ i <DnMBMicfrfr%mmK%w<Dmmm 

[02] 2o^x^Xx-^'£U^7;l'X-f-v ! £& 

[03] *XMXT-5?©ffiii«fc0l*iS*^-¥ffli0 

[04] SK^^^r^^^yh^ic^n^n^p. 
nr^*A f/a L3fr&^vrgiT*3o 40 

[05] AF/A L^tTTR77^^> h&Oltf&S: 

[06] HSO^^-^jaSO^R^tHTft*. 
[07] 2O0^xaXt- i/^^T 1 )!/^ • 7 
7^ * > h *>—5r yx tWltis-tr yTs tiffs %t>ftT 

t^mi^^t¥B0t ; &?)o 

[08] B7®9x/\£gt • T^-fy^h^-yvxi: 
[09] 77^*>h*fc:«J:SSqSv-*«Lt©SipV 50 
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-^o«iai!i^*»iwrsfci<>©H"e*tjT, ca) » 

77-1 , ^yh^2 4 aO»Tta¥v-^«FM 1 ±(D 

(B) t±«¥v-^MK 2<Dftm<D~mRV ; tnZ77 
^^>hf24a©FI A^-b>ti-T*^m-r5B^t» 
jA^CQftB^^-f 0, (C) tiV-^MK 2<DB$£F 

[010] UT^l^^^y ^§S^8&^;:J;5«^p•?- 
(a) \t\s*5)\,7v4*yYmkmc^mm>tm 

l/^Tlt¥v-^ffiFM 1 ±7-^MK 1 , MK3£^ft 
teWfE-TSl/^/ld^-^RMK 1 , RMK3tD-7X 

0, (B) ttUf-*;l/R±©V-*RMK©*X/NjE± 
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[ ffl IE ft ft * 
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[ ffl IE *t miSg * ] «f if W # <D «E H 
C W fiF M * O IE H ] 

[ m * m 1 ] 

$/£SMfS^LT2:&7t¥ffift£&Mfi&&^ 1 Sft^f-fi: : 
«*SaS«*««fbTIWEJB i S«x^-^£l^-¥fflftS:iiuEfg l ifiXT-J'ilia 
&.K. & »oi fti 4 m 2 M X f - - t ; 
WEaKJt^RtttB'JKR^sn, At e a ts x t- - s> ± x a. m e a £ x -r - s> k: u & z 

mm&&yt¥&<D&&^ >t> tmm7 ? ^ * > h%kco&mtp>t>t*m%m 1 j? ft <o - tj 
m e> fit e m i ifixf-^onE* i w ft « « * mt ic st my f s si 1 sh s *& t . me 

SI 1 W 77 ft cO (ft 7a fflj 6 flu E m 2 S « X f- - CO flu E IB 1 tt 73 ft © fit S £ « K W M * 5 IS 
2lS«i:, m&19i&K¥&<0&m*foT*Mm%ltotmW.lc&£-?2>&3M&$tit. flu 

owsiiiK«fc0fliiiKSi&a : »2S«^f i -^o2^^ttii**nf f titf-««'rs=F*ti-'> 
xf At ; 

x -r a co m e m 3 m ft n to it so m * m v x s a * n , K-Tjoxf-^icffif^n/cS 
jca«^»«snsraK, flu e s iiixf-->'KtfS2iixT-^ofi©ffl/j©xf 

& ■ m a # m e t 5 -f * y h o ft m ts * t flu e =f & m <> x -r a to §g 4 pj ft hi cd nmmt 

* m ^ T ft tb 5 n S <fc d flu E 2 o co a |g x t- - ^ © » fF £ faJ U L fc fc , H£$3jlD5 
M co it jfl'Hi * ffl ^ T flu E flfi 73 co X x - co (ft B It 3D ^ of flg * « S "P ME* 3 «ft«OfiS» 
It % U -fe >v ht^fcttc, MEa»«¥«oS«1IH«rtom)eoStP^4:<DffilII8«* 
ft to oJ ffi * fit B ^ flu Eflfi 73 co X r - ^ ± co S ^ jA # tie ■ J* * * n 5 <fc o MBHSCXf 
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* * "f 5 & » SI 3t 8 B o 

2 ] 

hu 12 =F $ It ^> X -r A (i , m 12 8>J © 7 =7 -< * y Y% © & HI 4" i> T* M IB H 1 tt i: fi ifi tc £ M 
ffl Ifi M » ¥ S ti > ffl IS - 7? © X r- - © (ft S ffl 12 =F B It ~> X f A © ffl 12 % 3 M fi W © 

ttM«§ffl^TSi«n, — 73 © x - *j tc « Jt s ti fc s jcs a m # a ft $ n § ra tc , hu 

IBft!l73©Xx-^(c«^5nfc^j5Sa«±©7'^-r^>hv-^4:WIBflfi73©Xx-^± 
©a^^fc©{ftBM^^HuI2T7^^Vh^©^to^StMIBT^It^X-ri*©^4SiJjl 

m © it pi ffi 4: % m ^ t & a « n § * ? tc m 12 2 o © a & x f- - v © n ^ * m m l tc m tc , 

mi 12 m 5 ffl * W © It rBHB % ffl ^ T ffl 12 - 73 © X f- - if © (ft S It ffl ifi "J H6 * Vi £ T ffl IB m 5 
ffl S M © °F & It % U Hr y h-T^fciittCs ffl8EBU©;T7-f*yh3SOttttlS«F'if«:ffl8B — 

73©*«x^-^±©a*^AMfte^*?n5cfc9^Hi)i2-73©xx-^©»( / F^Mffl)-r 

[ W * IR 3 ] 

ffl IB MS 1 »tSXx-^SO*miiB^2S^X-r-> ? t©WT*^*S»«©^ttiab*?T* , 5 

iJIBMIP^SB, hu IB SU © 7 5 ^ V h ?R © ^ a nB tt tc ffl IB - 73 © S X f - 5> ± © 
3£*jS*ttBi*a&L;te#l»T, Hul2-73©X7 i -^fcMI2aSj1l>'X7 i Afc©MTa«©S 

* L * ?f ? C i:^#1ti:-r?.»5l<JS2 tcaEttcoSKKftSB. 

[ n * m 4 ] 

hu 12 m l II Xf-^Rtfii2g2lgXf-^±li:tti 12 X r-ifcD&m&t IT© 

M 12 a te ?t ¥ & © « » « « © w s © a * ^ » ffl 12 •? x * © ^ * - > * © « » * i> v s> 

MI2^X^©^^-^(t©S^^'L^HuI2Xx-> ? ±©S«Pv-^i:©fflW(ft«M^* 

st 12 v x ^ ^Hui2S^7 1 e^^^/tLTi^a-r^- : <'-i'(i«^a¥S^S(c*-r?)ii £ w 

att«»*JSl (cI2«c©©»Si7 i 6SH 0 
[ » # JB 5 ] 

vx^©^^-^©^^S^7 1 6¥^^?>tT®J55a«±(cS^S7t-r^S»K7 I £73ST 
SJ^a«^«^LT&^ra-©¥ffirt^?Siz:(c^»pJftl^2-3©aiSX7 i -v ; ^ffl«L 
m S © =F It tc <£ <3HuI2 2o©X-r-> ? ©rt© — TjWffiSftPJ^frV^^e., IS — 73 © 

hu 12 - 73 © x t- - v {c « ? n fc a « © s 7^ * k , m 12 m ^ © =f it t it m © =f p it k. 

J; 0 hu 12 2 O © X 7- — if © 1*1 © ftti 73 © X -r - ^ © (4 B It ffl * ft ^ t> % 5> , t& ffi 73 © X -r - 
^{c(S^$nrca«±©(ifi^^^^-^^MI2(ffi73©X-r-^±©a^jSi:©(ftBM^ 
* It 8H L , 

hu 12 - 73 © X t- - 5> « If i£ ft fc a « © S 7t ^ T & tc , hu 12 m ^ © T P It (C cJ: D hu IB (te 
73 © X t 1 - if © (ft fi It ffl ft'*! m %: ^ m T* hu 12 m 5£ © =F # It © U -tr >y h % "T 5 i: t t> tc , hu 

i2Sg5^¥^©s^«^rt©m^©a*^^©(ftBM^^^aoiig^(ftBfCHiii2((!i73©x 

^•-^©a^^^rffiB^feU, 

hu 12 it ail s n /t (i b m « tc a -c5 # , hu 12 y -tr h « n it m ^ © t w it * ffl ^ r hu 12 (te 73 
©xx-y±tc(s^^nrc^fsa«t- ; <'x^©/^->'(tt©(ftfi^-t3-&?rff^ c t * w 

C M * * 6 ] 

^x^tcff$fig^nfc^^->'©«^ei$7 I 6^^^^tT^^affi±tcta^S7 1 d-r?»i3^ 
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^JSSMfS^LTtuSBff! 1 S « X f- - 5> tm-W-Wft-ZmtlW, 1 ifiXf-ftttS 

iw^6) w«b« i8fixf-y©WEa i n 73 ifii cd (ft b * st m -r s fc * © 91 1 iittt, m 
sb m 1 n 7? a © fa 73 dm ^ 6 m 12 ft 2 a « x f - - v <d m sb ft 1 m 73 a <o tt s % it m ? & it v> 
(omzm&mt, mB^^^t^%<omm^'bvttHEm 1 tttist^s 3 m&mt. msb 

7 => << * y h ^ <D & ft * <i> T* M IE ft 1 ffl,>ifi£T£ft4$Jft$ft£:£iif*., C *i 5 © 8W £ Ml 
«fc D MSBft 1 StfS 2 Ifi7f-yo 2 *7cffit**nf nttltSf Utt^Xfi. h 

i!u SB ft 1 B«Xx-i7&t>"SfilBm2S«X7^-^^rtcD-73©Xf--ycDfiB^MlB z F 
</ \5 Mfc , S3 IB AS 7? CO X t- - *J (D {ft B % ffi IB =F St f X -r A cO ft 4 M ft «& * ffi o T S S L 

V - * i:(O{iBRI0fi*9Jaa7'7-f^> h?R*ffi^T#«>Si: i: tC , SuSB-^OXt--^ 
fCfiH#$n/-c«5*5S*0«fJt»tc, flfiS2ffi7a OX-r-yoffiB^MSBm 3 SJSWlfcffl^T 

[ M 5f< 7 ] 

^X7£D^^->f*^Si5tefifcMIEffi*«X^-^±cOS*v-^tOteKia^^*i6 
5tSC, flu SB =F m St X r- A <D ft 3 M ft tt © St Pi ffl £ U * «y H-5L^#IttSW 

[ n * a s ] 

tu SB ffl » ¥ a tt , MK«#©X7 l -S>fc:«#*ftfc*£liS±©^-*i:*«>fl!l#©* 
ir-^±©«*^-^£©{ftBIWMO\ WE»»3tt^*K:J:*«Evx^o 
coS»{ftfifc*gSBflfi^OXx-^±OS^v-^to{ftBBB^%*a6fefc#oMIBft3?HiJ 
ft«l<OBtP]^*^»^v>TWSBf&73<OXr-^co{ftB^ffl»b^^e>MSBffi^<DXx-^ 

fC f S ^^txfc®JC»«^S7tTi,Ct^#©fc^^S»*3S6(c8B«©lSi5S7 1 6^Bo 
[ « * * 9 ] 

(3 ib si vp ^ is tt , mmmj5(Dx^ — i?ic&n2nrc&&Mffi.<Dnyt'i&K. m §b a& ~n <d x 

^ - i^±(DS^V-^^t1} SB 77^^>h^0^tib^J^rt{CAS«fc^fCHu IB fte7u<DX7- — 

o 

0] 

ft^SBo 

inc&mvim&m 2 mm*?- - ~y t ; 

& i/ X r A fc ; 
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?t ? £ £ ft hu IB — ?5 — V ±<o&^^ — 1 1fmtZ7 ? 4 * y h^com&mWfofo \ 2> 

[ is & m i 2 ] 

=F?$ItfflOS*tS^WL, IfEM^SiLt, M 12 & 1 X -r - *J t it 3$ & {c , 2 # tt; 
73ft«ftpJfig&|f?2Xx-:^£: ; 

m ib x ^ - v \z be b ? n a *p i: , is x 7- - v k fs # s n jb is a « ± <d a v vmm. 

huIB^ 1 T v 7 > h^t^LTS 1 «73(6](c^nTSE«?n, i!uIE^*->f£!2r{8$JCE; 

wis^^Tt^^fCcfc^Hijfs^^-vffcos^fiB^MiEx^-^fcgaB^n/ca^ico 

Sf?2f£fiM«fe3fc46cDgl2 777*yh^£ : 

IE ffi l ffl 73 IrI cd fit B * , M IB m l tt 73 ft O - fij ^6, It H f * 46 © Sg 1 fflj ft M £ , fj IB a 
IB ffl 73 cd X r- - <D bu SB m 1 M 73 fa CD fit fi ;£ , M IE ^ 1 W 7s fa CD AS fi9 £ It S'l f 3 fc 46 <D 

m 2 m s m t , m ie k £ a s fc *t -r % m ft m ft # r t> n t ^ § *& e as t? cd x t- - s> cd m ib 

miWi73(S]tcSiS^m2fft73(S]cDfeB^ItiijBrH^ciEB*n, M SB B ft ®Ht cd ;£§ 7 itu 
IS fill 73 CD X -r - y <D S M m 6 ^ n 5 !g 3 M ft $4 , M IB SS ft Hi ft t M fr L T , ffi IB ft JtS 
affitcWt-§7'^7p<yh»jft*Mft3nTV^MIE — ^<DX^ — ^'cDMIEm2$fi7^l^cDfit 
fi * It H "I ^ K IE B £ n , Su IB 7 7 7 p< > h ft ft cd |R 7 & , M IB - 73 cD X r- - 5> cd K *f B 
* i e.nn^^4SiJfitti:^:Wt-?»7^It>'XxAi: ; 

ffi IB - 73cDX-r-^±cDHy SB SJSIfiKJtt 8 77-f^ > Mb ft CD H fc , * <0 S Jfc S ffi 
±CDV-^^-^tBLT, S^®i^8«±<D^3 -y h^^^MIE — TjOXf-^Cffii^n 

fca^tcD^ i fi£BBaf«^^46e.n> 

M IB — 73 cD X f — ^ fiJ <D M IB 7 7 7 ^ > Mi ft , Be XS m IB flfi 73 <D X r- — *J m <D m IB B ft 
«I ft <D ^ 7 ^ fC , BfflB^ZZ^^^^t^^^oT, fl(jaEa!Bft¥3Stu<fcSm8B^*-> 

M IB m 2 ffi fi m & tfi * 46 £ n & , M IE ffi l ffifiMf!tM8E!fi2fiEfiWf£i:{ca-3^ 
TiilE-7jOXf-^©ffit%M»LS;ff5, ffif IE - 73 CD X ? - 'J IC U W S tl j£ JS a « 
± <D is 3 -y Kfi«^«^B«sn5fiB*7t«B. 
[ m * « 1 3 ] 

hu IB IB 2 77^ > h^^ffli/^TSij|BtS^ft¥^{cj;5HtfIB/^->#(D©KfitBfc*} 
IB-73CDX-r-v ? cDaipfccDm2f4H§a#%*i6?,i:#fC, WE-TSfO^ f-^Offiltt 
W SB T » St ->Xf AcOi2iWSi^ioT St ^ ^T. ^ IS ^ 1 2fcSB«<Da^Sft^Ho 

c » * m i 4 ] 

^ — xgpM^rStcfl^., 

hu ib £ i Rvmz xf-->"ti ( m sb ^ - x as « ± t? * n n a ic 2 &?cjjfaic&W)nj 

m -U & 5 » * 9( 1 2 ~ 1 40^-rti^-3Sft|E««D«!B88ftSHo 

[ ss * ia 1 5 ] 

mmm 1 x r - & t m ib m 2 x r- - v t s m ib a » ft m is cd ft es m tc ^ » $ n , 

?aKcD®jSa«^JK^Hft£;h.;g)SS**i 2 — 1 4 o^f nfr-aicffi«oSK8«Sil 
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o 

cti^ai 6 ] 

m ib m i m ft m tt m o t 15 12 - 75 © x r - s> © a m * it w l * # e> , m is $ 1 7 ^ ^ * 
>h^%^oTtuie-73«xf--^±co^^as±cDv-^i:MKm 1 a^v-^^^^ 

iW IB 2 jflij ft fA % o T W IB - 77 CO X -r - if <D fit B * 1+ ffl L * h , iffi^ 2 77^^ 

& £ s ft , Mft^ftftteBiia^uca-^T, aaas — #©x-r — 57tc«#sft;fcSStSi£<R 
±<d*> a >y mb « # » ft s ft a at * js 1 2-1 5o^fn^-atiei©scR)t8i. 
[ m * g 1 7 ] 

MIS7^Y;*>hMtc5fe3i:*>, ffi IS ffi 7? co X -r - V V <D IS ft » M It L T , huIB-T^ 
©X^-i^fcSIJSEISSIRj^^X^ifcoiyjTSJSSSoS^iBL^fften, 

Ma2«3MS'X'rAi;«jESS«©Stt»L*fT^;te&K, AO G £ 1 i»J ft «I t(r IB - 73 <D X 

f - - s> <o a % it ffi w ffi & vi m t* , hu ib m 1 7 -r ^ > h ^ t? m is gt 1 » * v - * co & a 

tfff ft ft 3 » * * 1 6fclB*<0&l$i§ft$§fi 0 
[1*«18] 

M IB » M )M -> X -r A , MIB&Igft^JSUcttLTiiUBifl 1 «L7? fa(cil£ftT8BB2:ftT 
[ ¥ M IE 2 ] 

iMiEttmwm%: mmm 

[ M IE *f * SI g £ ] 0 0 5 9 
[ffiHETfrS] ^Jg 
[ M IE © rt S ] 
[ 0 0 5 9 ] 

X f ~ V> ttm is X -r A co Rfl T* 0 jtS S ffi © £ tt m L * fi 3 P^ fc , ftU 75" <D X r- — 5? # M ft 

mft*fto&oicmxT-is<Dm<'ttffflW2ti2>o u o t , ft t m n l ft »$ m t i o a ^ 

i: , Bf P£ T 4 co s, fts t W M fr M m V f? 5 . $ ft , ffl » ¥ IS <fc 0 , -S©Xf-i/*tffS 
^^>h^©«aj«WrtKA««kdft--73©X'r--^^ffiiJW*nso-e, 7 =7 * * > h ffl 

^ ^- & ^ mm ^ - ^ n ii m s\ wi t mi^ id t ^ mm x 9- - co m ±vimr^ n ^ 

o c twv % % o Stc, a«^^{ifi^^7^^^>hP»fl^efi-\co»|gXx-> ? cD#») 

BSIHJtfJffcftSOfcao*., JfeCKffil/ftfiHIT 1, B#P^T2&t/^P^T3»®ljf / F% — TjO 
K 1R X 7^ - ^ m -V ft ^ 1/^ B# HI] T 4 CD Hi ^ £ flfi 7a © S K X f" - ^ UN T fT * 5 C t *« Rl ffi K 
SEot, B#P^ (T1+T2 + T3 + T4) * M L T ^ V£M <D is — > is * Jl %: 9& 
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*fififLT2*3X* 
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Ti^ItfflcogWE ( 


2 3) *SL, ^^SSffi ( W 2 ) SftflfLT, miXT--~>° (WS 1 


) » n xL ic , 2 & 


7t;73f6] ( X (* 7? IS1 , Y « 73* Inl) tC^»)oJtg&lf!2X^-> ? (WS2) 


£ ; X 7- — 'J ( W S 


1 XliWS 2) tc SB B £ ft ft » * ( M K 2 ) , IS X 7- - 57 ft J# $ ft ft }g JES « « ± CO ^> 


a <y k ffl m t co ffi i izmm Ktbcom 1 7^i'^>'h^ (2 


4a) i: ; m 1 7 7 


-< *y (2 4 a) fC*fbT^lW?3lBl (X«173rp]) fC^lftTBSfi 


^ ft, Z — y m% 


mfc&M±ic®^T % rzsbcQ®myt¥%: c p d c p 
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tOftBffllfcXf "^KElgftfejg (MK 1) t<Dm 2 iiLWm& *M&3Jt to CD gj 
2 77^^H (1 42) ; ^ 1 Bligi^f 36§f:feKj 1 77-f^> hl^ (24 

y hiff^fft?n§ jgtc-^oxf-^ (ws 1) <d ifs 1 Mi 73 fa jxMMMl <Q e 5: 
. m i mxfa ( x fa 75 fa ) o-fiWfrg>w»»-r5fcft<pgiisi]BMi (b i ix) £ , « a? )t 
(pl) ^ffl^Tffe7jg>xx-^±cp^^a« (W2) cpmytzfiomft.witttffifr 

tl & t Z mis <D 7, t- - is (WS2) <D |g 1 ffl 7j fa ( X ffl 7j fa ) OfcBfr, m 1 ttt 7j [r] ( 

x m 7j [p] ) cd fa fflii ^ g, gt jgj -r a fc to cd wi 2 »j g w ( b i 2 x ) £ , atfsagtcafr-rsaijte 

MH^ftMf n T V' % ftii # cp X -T - (WS2) CD^lW^tp] ( X ijifl 7j fa ) EC ^ tt & if 2 M 

# fa ( y a is fa ) cd a g * m m pj fie tc s » g n , i«»ffo»7ft, ffl^oxT-y ( w 

S 2 ) cpfcfrtS (2 3) fr6^<l8S3illg| (B I 3Y) , l^lll^MtTLT, g 
i^afe^jrt-r^T^-r^vHI){ / F^f7 : bnTV^-73CDX-r-v : (WS 1) cp jjg 2 ffl 7j fa 
( Y fa 7j fa ) <D ffi B % If $1 fiE ^ IE » g *l > T^-Y^vmitcD^Tfi, -^OXf-^ 
(WS 1) <Dfcm& (2 1) fr&^n5%4iHI5i (B I 4Y) ^ SfjUtf r 
A -7jcDXt--^' (WS 1) ±oag8« (Wl) C^t877>f^yH) 

ft <S> 18 lc , ^ cp «g g |g (Wl) ±cp-7 — H^tfjlT, (Wl) ±CD-> 3 

■y hia^-^oxf-'>' (ws i) icmms tiitmm ( m k 2 ) t com 1 mmm^^^. 

tog>tl, -^OXf--^ (WS 1) «Q77^^>Hff, Rtftt^fO^f-^ (WS2 
) ffl<Pg)fe»lfEg>iEg7%K:» ^ 2 77^^>H (1 4 2) ^r^oT, & ^ 7*6 ¥ (PL 

) K«fc3/<»-:/fto«lgffiBfc-;frg>X7---»y (ws j_J ^ g ^ ( m k 1) £ o Mi 2 
■ ii«i!)^to5n, * <om 2 tiLW&i&tf&tb z tifc&KL . ± cp gg 1 & g §b tm 2 tegja 

ifcKaci'^T-^OXf-y' ( W S 1 ) <P{ftB5rflP]»Lftff5. -^CXf-^ ( W S 

1) ftli&fo&IR (Wl) ±Oi/3 y KUa^W^il^gns C f 5 
t> <D T ^ § o 

C ti fc «fc n fcg , X - 7 v h * fa ± Z %> C t ■ft'*] m t V . X x - g ft* B £ S < 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
•□-GRAY SCALE DOCUMENTS 

-□LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



